Introduction: C1-C2 posterior wiring with tricortical graft is a standard technique which has been used in the past for the upper cervical spine posterior fusion. More recently Magerl and Harms introduced two new techniques which demonstrate to be more reliable with a lower incidence of non union. Magerl's technique consists of C1-C2 ''in situ'' transarticular screwing associated with posterior wiring. Harms technique consists of poliaxial screws insertion in C2 pedicles and C1 articular pills. Compared to Magerl's, Harms technique allows intra-operative direct reduction of C1-C2 dislocations and does not require posterior wiring. Furthermore, separate screwing in C1 and C2 allows to use these two vertebrae as end points of a posterior fusion sparing the craniocervical joint. Materials and methods: Harms technique was used in four cases of odontoid non union, in four recent fractures and in one case of instability due to ''os odontoideum''. Furthermore, a modified technique was used in three C1-C3 posterior fusion, in a C2-C4 and in a C1-C5 posterior fusions. Results: Overall 25 screws were implanted in C1 articular pills and 20 screws in C2 pedicles. Post-operatice CT scan showed all screws correctly placed but one which was too medial but without any clinical complication. Intra-operative bleeding during C1-C2 articular joint exposure was frequent and lengthened the surgical procedure. Nevertheless, excluding three patients with severe thoracic trauma, no one required intra-or post-operative blood transfusion. At 4 months follow-up all C1-C2 procedures achieved fusion except in one patient with C1-posterior arch dysplasia in which, however, the odontoid fracture healed. No patient suffered from occipital paresthesiae, three patient reported slight neck pain. In the C1-C2 posterior fusion group, rotation impairment after rehabilitation was about 40°(20°for each side) compared to physiological ROM. Discussion and conclusion: The surgical procedure is not simple and requires a perfect knowledge of cervical spine anatomy. Nevertheless, if correctly performed it allows brilliant and reproducible results. The possibility of intra-operative reduction of dislocations is important whenever traction and pre-operative manoeuvres are ineffective. Furthermore screws insertion in C2 pedicles and C1 articular pills allows the surgeon to use these two vertebrae for a solid posterior fixation sparing the skull.
C1-C2 POSTERIOR FUSION WITH HARMS TECHNIQUE
Introduction: C1-C2 posterior wiring with tricortical graft is a standard technique which has been used in the past for the upper cervical spine posterior fusion. More recently Magerl and Harms introduced two new techniques which demonstrate to be more reliable with a lower incidence of non union. Magerl's technique consists of C1-C2 ''in situ'' transarticular screwing associated with posterior wiring. Harms technique consists of poliaxial screws insertion in C2 pedicles and C1 articular pills. Compared to Magerl's, Harms technique allows intra-operative direct reduction of C1-C2 dislocations and does not require posterior wiring. Furthermore, separate screwing in C1 and C2 allows to use these two vertebrae as end points of a posterior fusion sparing the craniocervical joint.
Materials and methods:
Harms technique was used in four cases of odontoid non union, in four recent fractures and in one case of instability due to ''os odontoideum''. Furthermore, a modified technique was used in three C1-C3 posterior fusion, in a C2-C4 and in a C1-C5 posterior fusions. Results: Overall 25 screws were implanted in C1 articular pills and 20 screws in C2 pedicles. Post-operatice CT scan showed all screws correctly placed but one which was too medial but without any clinical complication. Intra-operative bleeding during C1-C2 articular joint exposure was frequent and lengthened the surgical procedure. Nevertheless, excluding three patients with severe thoracic trauma, no one required intra-or post-operative blood transfusion. At 4 months follow-up all C1-C2 procedures achieved fusion except in one patient with C1-posterior arch dysplasia in which, however, the odontoid fracture healed. No patient suffered from occipital paresthesiae, three patient reported slight neck pain. In the C1-C2 posterior fusion group, rotation impairment after rehabilitation was about 40°(20°for each side) compared to physiological ROM. Discussion and conclusion: The surgical procedure is not simple and requires a perfect knowledge of cervical spine anatomy. Nevertheless, if correctly performed it allows brilliant and reproducible results. The possibility of intra-operative reduction of dislocations is important whenever traction and pre-operative manoeuvres are ineffective. Furthermore screws insertion in C2 pedicles and C1 articular pills allows the surgeon to use these two vertebrae for a solid posterior fixation sparing the skull. Thanks to the definition of an accurate techniques of first aid for cervical traumas, the dens fractures turn into traumatic pathology that often occurs in the cervical practice. Guidelines for the treatment of dens fractures do not exist and often represent a medical challenge with hard resolution especially for the fracture type II according to the Anderson and Alonzo's classification. Materials and methods: A total of 25 patients were included in the study, 14 men and 11 women at an average age of 56.1 years. All were managed by the method of direct osteosynthesis of the dens with a single or two axial screw from the anterior approach in the years [2001] [2002] [2003] [2004] [2005] [2006] . Direct osteosynthesis is a method of choice for the treatment of dens process fractures. It is based on insertion, from the anterior approach by cross surgical incision, of one or two screws from the C2 body into the apex of the dens across the fracture line. The tensile action of screws results in compression of fragments and stabilization of the fracture.
RESULTS OF THE TREATMENT OF DENS FRACTURES TYPE II BY OSTEOSYNTHESIS WITH AN AXIAL SCREW
We believe that a screw that includes the two corticals of the bone reduces the risk of migration and guarantees a better reduction of the point of fracture.
The retrospective study was based on records and clinical notes from the Spine Surgery of CTO of Turin (Italy) at follow-ups of 1, 3, 6, 12 and 24 months after surgery. The criteria assessed included screw insertion, quality of fusion during follow-up, and intra-operative and early and late post-operative complications. Results: Totally 23 cases get to healing, 2 cases evolved into pseudoarthrosis; one of this was not perfectly reduced. In one patient we had the mobilization of the screw, but the fracture get to healing. The mobilization of the screw was not provided any acute complication and actually it does not procure symptoms. Conclusions: We suggest to the study perfectly the fracture in LL and AP projection before operating. In the presence of big mastoideum masses, the patient have being diffilculty to open correctly the mouth and so could be difficult to interpret the lateral and through the month projection. The encouraging results induce us to treat the fractures of the dens type II by surgery, preferably by anterior approach with screw. The surgical treatment of instability at the cranio cervical junction has recently undergone significant development and change. Setting an appropriate alignment in occipito-cervical instrumentation is important for successful fixation surgery.
RELEVANCE OF CRANIO AXIAL ANGLE IN PATIENTS OPERATED USING CONSTRUCTS BASED ON A CRANIAL CLAW
There are few reports describing the association between the final occipito cervical angle after the fixation of the occipital bone and the upper cervical spine, and clinical and radiological outcome. A retrospective study investigating 40 patients suffering for various conditions (rheumatoid arthritis, trauma, congenital anomalies, and metastatic disease) and instability at the cranio cervical junction was carried out. All cases underwent, between 1982 and 2005, surgical treatment consisting in cranio cervical fixation using ccd and following developments constructs. The peculiarity of the implant was the occipital anchor based in a cranial claw only with hooks. Clinical and radiological evaluations were conducted. Stabilization was achieved in all patients. No implant failure or loosening or hook dislodgment were observed. The angle between the mcgregor line and the inferior surface of the axis (C0-C2 angle) was measured using standard X-ray in neutral position, lateral view, during the pre-operative and post-operative period. In normal subjects the mean value of occipito-cervical angle is 44°.
In our experience there is a clear association between the value of the occipito axial angle and post-operative disfunctions or complications. The position between the cranial claw and cervical fixation can be adjusted during surgery. The occipito axial angle should be checked by intra-operative radiological assessment before fusion. Introduction: The term os odonoideum was coined by Giacomini in 1886. Regarding its etiology, embryological, traumatic and vascular theories have been formulated so far. The odontoid process develops from three ossification centers: two of these are paramedian and come from the centrum of the C1 sclerotome; the third comes from the centrum of the proatlas and is located at the tip of the dens. The odontoid process fuses with the body of the axis which comes from the centrum of the C2 sclerotome; the line of junction is the neurocentral synchondrosis that lies below the level of the superior facets.
EMBRYOLOGICAL AND RADIOLOGICAL CORRELATIONS IN PATIENTS WITH
Against the embryological theory, that indicates failure of fusion between the C1 and C2 components, lies evidence that in patients with os odontoideum the neurocentral synchondrosis can always be seen, and in cases of a congenital defect the anomaly of segmentation would extend into the axis' body below the level of the superior facets, while commonly it is found cephalad.
Many authors report a traumatic origin for the os odontoideum: after a fracture or after vascular derengement at the odontoid process' base a gap between the bony segments can be noticed; through time, the superior segment is distracted upwards by the apical and alar ligaments and receives its vascular supply by a descending branch of the occipital artery, which runs its course along the apical ligament. Materials and methods: Between 1977 and 2005 12 patients with os odonoideum were operated upon at the Verona University Department of Neurosurgery. Six had dens hypoplasia/agenesia, three had an ossiculum terminalis. Five transoral procedures were performed in patients with dens odontoideum, always followed by posterior occipito-cervical stabilization procedure and in three cases followed also by posterior decompression; the other seven patients underwent reduction and posterior stabilization (in three cases associated to posterior decompression); the six patients affected by hypoplasia/ agenesia of the dens all underwent a posterior procedure: in three of them reduction and posterior stabilization were achieved, in three cases decompression alone; two patients with ossiculum terminalis underwent a transoral procedure and posterior stabilization; in one Patient a posterior decompression alone was sufficient. Results: After careful review of the radiological imaging concerning these patients, a traumatic origin seems more plausible, since the separation boundary is found above the level of the superior facets; the same concept applies for our three cases with dens agenesia. Supporting this hypothesis we found a case of intact C2 odonoid process that developed an instable os odonoideum years after a traumatic event. Nevertheless, from our review, a case of os odontoideum supporting the congenital theory emerged, since the disjunction line is found at the central synchondrosis level, under the superior C2 facets. Discussion and conclusions: The line running between the superior facets of C2, along with radiological data and patient history, is an important element in defining the etiology of os odontoideum: a separation boundary between the os odontoideum and the body of C2 found above or below this line will lead us to a traumatic or congenital etiology, respectively.
CERVICAL SPINE: C3-C7 6 SURGICAL TREATMENT OF ONE-LEVEL CERVICAL DEGENERATIVE DISC DISEASE.
ANTERIOR FIXATION VERSUS TOTAL DISC REPLACEMENT
Purpose: To determine the safety and efficacy of two different types of treatment [anterior fixation vs. total disc replacement (TDR)] in the management of one-level cervical degenerative disc disease (DDD). Materials and methods: We retrospectively reviewed 35 consecutive patients affected by one-level cervical disc degeneration and/or disc protrusion surgically treated by means of single anterior approach between 1999 and 2005 in our Institution. A total of 20 patients treated by an anterior one-level rigid fixation (RF), in 8 cases a cylindric cage was used, in 12 patients a plate-cage was implanted. The remaining 15 patients were treated by TDR. All patients complained of a severe cervical pain, associated with a radiculopathy in four cases, and two patients presented with an incomplete tetraparesis due to an acute disc espulsion. The two groups of patients were similar with regards to age and sex. Mean age of 47 years (range 32-70), and there were 21 women and 14 men. Results: At a follow-up of 5 years (range 2.2-7) for the RF group and 2.2 years (range 2-3) for the TDR group, no major neurologic or medical complications were observed. A complete recovery of cervical symptoms was obtained in all but three patients (one in the RF group, two in the TDR group), with resolution of incomplete tetraparesis in one of the affected cases. In one TDR patient an incomplete post-surgical motor and sensitive radicular deficit showed a complete recovery 45 days later. Radiographically, no dislogement was found in any of the TDR cases; an adjacent segment degeneration was found in two RF patients, which were free of pain and no treatment was proposed. A revision surgery was performed in two RF patients. One was due to an asymptomatic proximal screw pullout, and in the patient with unresolved incomplete tetraparesis, where an incomplete asportation of the disc erniation was observed at the MRI control, requiring a removal of the plate-cage, a revision discectomy and a new one-level anterior instrumentation was performed. Conclusions: According to the present study, the incidence and clinical impact of adjacent segment degeneration after rigid anterior one-level cervical fixation is almost irrelevant at a midterm evaluation. Even if biased by different average follow-ups, TDR shows favorable results in terms of both clinical resolution and complication rates when compared to anterior RF in the treatment of one-level cervical DDD. First cervicodiscal arthroplastics by Bryan prosthesis were performed in 2001. It was a novelty since this prosthesis may be considered a true artificial intersomatic disc due to its mechanical and bioengineering characteristics miming the physiological working of a natural intersomatic disc. Preservation and recovery of regular motion and posture are allowed avoiding satellite junction pathology. When removing of an implanted Bryan prosthesis should be considered, as very rarely could happen for an adverse event, one takes in account exclusively a fixation and fusion procedure. This on the presumption of instability due to post-operative intersomatic structural rearrangement with incongruity of the already modulated intersomatic space versus a new dynamic implantation. In fact, only precise and harmonic biomechanical congruity of the implanted artificial disc allows a regular static-dynamic working of the cervical column both segmental and ''in toto''. Aim of this presentation is to refer on a direct Bryan replacement preserving stability and function (''dynamic stabilisation''). Since February 2002, we have performed 68 Bryan procedures on 63 patients. In only one case, with a double level performed in two different times (C5-C6 and C6-C7), it became necessary after 1 year the removing of one of the two prosthesis (C5-C6) for eliminating a posterolateral osteophyte greatly symptomatic. The ''atraumatic'' removing of the prosthesis and its direct replacement by a new Bryan disc are described. The result is shown by dynamic radiographs, dynamic fluoroscopy, MR and CT with normal morphofunctional parameters.
The regular statics and kinematics of a Bryan implanted column are preserved in case of direct replacement of the prosthesis: the conditions for ''dynamic stabilisation'' and for regular cervical motion and posture are respected. Summary of background data: A new rigid to dynamic stabilization transition system device have only recently been developed to treat the instable DDD. The goals of this procedure is to preserve the adjacent segments of the RF. Methods: Pertinent literature and the authors' preliminary clinical experience are reviewed. Discussion: This system offer a segmental solution to treat varying stages of disc degeneration in lumbar spine. The indications, advantages, and disadvantages of this technique are described. It is emphasized that while they appear promising, the clinical results of these techniques remain preliminary with few longterm studies available for critical review. Conclusions: Preliminary clinical evidence suggests that new rigid to dynamic stabilization transition system device, will benefit patients with spinal disorders. The advantages are a real transition from a proven dynamic system to a rigid system, varying stiffness of the systems, the familiar posterior approach and versatility. Long-term follow-up combined with appropriate outcome measures are necessary to prove the safety and effectiveness of this device. We carried out a prospective study on 30 patients (18 men and 12 women) with lumbar stenosis treated with an interspinous spacer inserted percutaneously (AperiusT-Perc LIDT System; Khypon). Pre-operative diagnosis was made using MRI and/ or CT. The level most frequently involved was L4-L5, followed by L3-L4. The average age at operation was 68 years. The majority of patients were treated at a single level, while four were treated at two levels. In most cases the device was applied under local anaesthesia. Most patients were discharged on the day after surgery. All cases were followed for at least 6 months after surgery. Patients filled in the Zurich Claudication Questionnaire (ZCQ) and recorded their pain levels on a visual analogue scale (VAS). The improvement in ZCQ included leg pain and paraesthesia as well as walking distance, which passed, on average, from 80 m pre-operatively to 400 m post-operatively. The VAS score for leg symptoms improved from 8.2 to 2.8 (scale of 1-10). The majority of patients (84%) were satisfied of the treatment. No complications occurred. Discussion: The percutaneously inserted interspinous spacer used in this study was associated with no significant morbidity. The surgical technique is simple and the rate of satisfactory results at a minimum 6 month follow-up appears to be similar to that obtained with decompressive surgery. The Perc-LIDT System presents the several advantages: (1) percutaneous procedure, through a 1 cm skin incision for a single level, performed unilaterally, (2) operation usually performed under local anaesthesia (3) preservation of the thoracolumbar fascia and thus the SSL, (4) early return to activities of daily living. After a review of international litterature performed about epidemiology and traditional surgical technics of stenosys lumbar spine, the study is developed by data-bank based on age, outcome, pre-operative sinthoms and metameric segments.
The topics defined are the methods to select the patients, the steps to allocated the protesis with the functional types relationship to the grade of stenosys and then the post-operative management.
The follow-up is analyzed. The surgical experience described on the paper allowed to explain the indications to use X-Stop Ò protesis related to minimally treatment of stenosys lumbar spine for the older patients.
TREATMENT OF LUMBAR DISC HERNIATION: MICRODISCECTOMY VERSUS MICRODISCECTOMY + DIAM Ò : PRELIMINARY RESULTS
A. Villaminar, M. Balsano, M. Comisso Department of Orthopedic and Spinal Surgery, Schio-Thiene, Vicenza, Italy Background: During the last two decades the disc herniation treatment is changed due to evolution of less invasive surgical technique and in this particular instance to benefits from optical microscope. Methods: We have selected 50 patients treated with microdiscectomy in the period 2004-2007 for L4-L5 lumbar disc herniation. In 20 cases an assistant disc prosthesis (DIAM Ò ) has been positioned, in addition to discectomy. The selection of patients has been done in according to the international guidelines. Patients have been operated in 90% at least 6-8 weeks after infusive medical therapy without relief, in 9%, with strength and sensitive deficits, urgently treated, 1% emergency operated for cauda equina syndrome.
The medium age of the group with DIAM Ò is 35 years, the one without is 41 years. The follow-up was at first month, third month and a minimum of 1 year after surgery (medium follow-up 25 months).
The patients have been controlled with clinical examination, X-ray, RM at last check and with Oswestry and VAS scale (elaborated by an independent interviewer). Results: A total of 95% of the patients have achieved a complete recovery, 5%, with residual minimal or moderate pain during the first month post-op, had a complete symptoms resolution at third month. During the whole observance period, maybe still too short, the Oswestry disability index (ODI) and the VAS scale did not revealed any statistic significance between the two groups.
In two cases treated with DIAM Ò we had a disc herniation recurrence that needed a second surgical treatment with discectomy, removing DIAM Ò and performing a PLIF standalone. In other two cases we had a superficial scare infection with a whole recovery after antibiotic therapy.
Conclusions: Lumbar microdiscectomy represents the ''gold standard'' treatment for disc herniation. In this study the use of an assistance disc prosthesis at the level L4-L5 is useful to avoid the further degenerative processes cause of lumbar pain and instability. Further investigations need in the future to confirm these preliminary results.
INTERSPINOUS PROCESS DISTRACTION SYSTEM (IPD): THE FIRST THIRTY CONSECUTIVE CASES
1°Orthopaedics Clinic, University of Pisa Our experience using X-Stop device, interspinous process distraction system made of high strength titanium and peak, started in 2006, in elder patients with foraminal stenosis (over 65).
It is about the first 30 patients treated (18 male, 12 female) with persistent sciatica or cruralgia initial claudicatio, sometimes degenerative spondylolisthesis grade 1 (pre-operative VAS score average 8, Oswestry score average 58% ? severe disability).
Surgical technique is fast, with a small surgical exposure; sometimes is made with local anaesthetic associed to a sedative (8 patients).
In first post-operative day patients may sit on the bed and start kinesis of the legs (active-passive).
In second post-operative day they can walk with lumbar corset that must be used for 3 weeks.
Patients showed excellent results with a significant reduction of the pain (post-operative VAS average 2) and of disability (Oswestry score average 28%).
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Some patients have manifested a return of symptomatology perhaps caused by an early start of usual activities because of excessive confidence in their recovery capacities due to a reduction of pain.
Short-term results, in the contest of limits fixed by a strict indication, are very encouraging. Indications are: old patients, low functional requires, comorbidities that limit major surgery.
We think that this technique is not indicated in patients younger than 65 years old, with high functional demands, with important instability or central stenosis, degenerative spondylolisthesis more than grade 2°or severe osteoporosis. Background: Viking is a new interspinous lumbar device which has been designed in order to be a real shock absorber and to provide a real dynamic stabilization. This new device is the first type of dynamic interspinous system and it's constructed in PAEK with several concentric spirals that permits a complete ROM of 20°in flex/ estension and in lateral bending, respectively. Viking respects the kinematics and biomechanics of the disc and facet joints and the spirals can be compressed and distracted up to 2.5 mm.
VIKING
(tests made at Politecnico Institute of Milan). Purpose: This study has been initiated to assess the clinical safety and effectiveness of this interspinous Paek device. Study design/setting: An ongoing prospective, multicentric clinical study of selected patients. Patient sample: All inclusive 40 patients with main indication of discogenic back pain and facet joints syndrome, caused by DDD, and lumbar spinal stenosis. Outcome measures: Safety is assessed by documenting any intraand post-operative general and neurological complications. Effectiveness is evaluated by recording pre-and post-op, at 6 weeks, 3, 6 and 12 months ODI and VAS scores. In addition, operation time and the length of hospital stay were recorded. Methods: A total of 40 VIKING implants have been implanted in 38 patients since December 2005. The implantations were on L4/5 (26) and L3/L4 (14) levels. Results: The average operating time was 62.3 min and average EBL 57 cc. No major intra-and post-operative neurological complications occurred in this series. Most patients were discharged from the hospital 2-3 days after surgery. Early clinical results showed that good pain relief was established and maintained from 6 weeks through 1 year [VAS 79(n = 40) at baseline to 32(n = 29), 31(n = 25), 30(n = 20), and 27(n = 5) at 6 weeks, 3, 6 months and 1 year, respectively]. Function using the ODI questionnaire showed continuous improvement at all visits [51(n = 40) at baseline to 30(n = 29), 26(n = 25), 23(n = 20), and 23(n = 5) at 6 weeks, 3, 6 months and 1 year, respectively]. Radiographic and MRI examinations showed the realignment of facet interfaces and the maintenance of disc height.
Conclusions:
The early clinical experience demonstrated that the VIKING interspinous device is safe. The pain relief, improvement in function, lack of intra-operative and post-operative neurological complications and maintenance of the disc height as well of the range of motions suggested that the VIKING is a viable alternative to fusion and disc replacement surgery. The preliminary data on operative time and hospital discharging time suggested this less invasive procedure could bring clinical and economic benefits over the current treatments, and can be used in many degenerative conditions and to restore the neural foramen height. Introduction: Approximately 80% of the adult population suffers from chronic lumbar pain with episodes of acute back pain. The etiology of these disorders can be very extensive: degenerative scoliosis, spondiloarthritis, disc hernia, spondylolysis and spondylolisthesis and, in the most serious cases, neoplastic or infectious diseases. For several years the attention of surgeons was turned to the articular facets' Syndrome whose clinical picture is characterized by back pain and selective pressure soreness at the level of the facets involved. The instrumental framework highlights widespread zigoapophysary arthritis and hypertrophy/degeneration of articular facets due to a functional Overload. Materials and methods: We performed a retrospective study on 32 patients with back pain. Patients underwent during the investigations: standard, oblique and dynamic L/S spine X-ray, lumbar MRI, CT (for the study of the facets). The scans made it possible to diagnose an osteoarthritis of the articular facets. These patients underwent a CTguided infiltration of the articular facets using carbocaine and cortisone with a remission of the symptoms and, therefore, these patients were treated in a later stage with a pulsed radiofrequency procedure. Results: There was a complete resolution of pain in 75% of the patients treated. The remaining 25% has not benefited from the procedure. At 6-and 12-month follow-up investigations 26% of patients presented a flare of symptoms and were, therefore, subject to a second treatment with radiofrequency. Conclusions: Although considering the limit of a small number of cases and the short follow-up it can be affirmed that treatment with radio frequency allows a satisfactory clinical remission of symptoms leaving the patient free from pain and furthermore can be repeated over time. Introduction: Degenerative lumbar spinal stenosis (DLSS), a slowly progressive spinal disease typical of the elderly population, is characterized by ligamentum flavum (LF) hypertrophy, bulging of the intervertebral disc, and facet thickening with arthropathy, eventually leading to compression of the neural elements. The typical clinical presentation is represented by bilateral neurogenic claudicatio as well as intermittent pain radiating to the thigh and/or to the leg, aggravated by prolonged standing or lumbar extension, and relieved by sitting or flexing the lumbar spine and radicular deficits can sometimes be observed. Due to the elderly age of patients, DLSS is usually treated conservatively and surgery is considered for those cases in which conservative treatment has failed to relieve pain and to improve function. Surgical approach to DLSS mainly depends by the stability of the lumbar column. In absence of segmental instability, in our experience a mini-invasive technique is used, consisting in a mono-lateral approach to perform bilateral decompression, while in cases of instability is necessary perform also a stabilization and fusion. Study design: A retrospective study was conducted on a consecutive series of 584 patients surgically treated for DLSS over a 5 years time span (2000) (2001) (2002) (2003) (2004) (2005) at Neurosurgery Deartment of Istituto IRCCS Galeazzi of Milan. Before surgery all patient were radiologically studied with CT or MRI scan and with dymanic X-ray film. Patients were so divided into two group according with the presence/absence of the segmental instability. In the group of the patients without instability (474) the mini-invasive approach (mono-lateral laminotomy to perform bilateral decompression) was performed, while in presence of instability the patients (110) underwent to a laminectomy and fixation (pedicles screws), and postero-lateral fusion. Clinical outcome was measured with the Prolo Economic and Functional Score and with VAS. Radiological follow-up included plain X-ray of the lumbar spine, and in some cases CT-scan. Results: At admittance time 81.1% of the overall population presented a DLSS without instability and 18.9% with segmental instability. A total of 285 patients were male (48.9%) and 299 female (51.1%); mean age was 64.7 years (SD: 9 years, range: 33-86 years). Mean clinical manifestation of symptoms were of 41 months; 95 patients presented a neurological radicular deficits. The pre-operative radiological studies showed a single level stenosis in 76.2%, 22.0% a double levels disease and 1.8% a three levels stenosis. A total of 751 levels were treated, and the most decompressed level was L4-L5 (62.8%). In 42 patients (9.1%) a discectomy were also performed. Mean follow-up time was 30.3 months (range 16-53). A total of 87.9% of the patients treated with mini-invasive procedure, and 83.9% of the patients with pre-operative instability obtain a clinical benefits, evaluated as neurological, improvement in VAS and Prolo scores. Only three patients (0.6%) of the first group reported segmental instability at treated level: number of theme required surgical stabilization, and all were followed conservatively. None patient required a revision surgery.
Conclusion: DLSS is a very common pathology, typical of the elderly population. Surgical approach mostly depends by the presence or not of a segmental instability of the spinal column. Our results indicate that, in absence of spinal instability monolateral laminotomy is a safe and effective procedure granting significant improvement for patients with DLSS, with minor rate of complication. In order to obtain these encouraging results is necessesary to perform a very accurate preoperative radiological study, associating to the decompression approach a stabilization and a fusion in presence of an instability. Through it, a minimally invasive discectomy could be performed with or without microscope, or with endoscope.
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Several parameters have been compared in early studies between the two techniques, but few prospective studies with homogeneous groups of patients have been conducted. The current ''minimally invasive'' experience of one of our neurosurgeons encouraged us to conduct this prospective study.
The aim of this study is to compare a group of patients submitted to Metr'x microsurgical lumbar discectomy to another ''conventional technique'' (microdiscectomy) group.
First objective of the study is to assess the effiency of Metr'x technique using several criteria like post-operative pain and hospital stay's length.
Second objective is to compare the rates of intra-operative, postoperative complications, and same level recurrency also.
Inclusion criteria were:
• male or female between 15 and 80 years old • one-level lumbar disc herniation confirmed by CT and/or MR imaging • minimal duration of symptoms of 6 weeks or more.
Patients with lumbar canal stenosis, multilevel disc herniation, discal protrusion with or without foraminal stenosis, pregnancy or thrombopenia less than 100,000 mm 3 were excluded. A total of 80 patients were prospectively observed and reviewed in the period between January and December 2007. Two homogeneous groups of patients (one in which Metr'x technique was used, the other with microdiscectomy) were compared. All patients were pre-operatively examined by the operating surgeon and the anaesthesiologist. All surgical data and constatations were collected on the operative summary.
Several parameters were compared: • operative time • morphinic consumption in recovery room • length of hospital stay • peri-and post-operative complications.
Results show that there is no statistically significative difference in most of these parameters between the two techniques. Surprisingly, operative time was not influenced by learning curve. Metr'x technique seems to allow a faster recovery in the first post-operative day, with an easier and less painful mobilisation. and radiological data and were included in our study. All had at least 1-year follow-up. Mean age was 40 ± 7 years 61% were female. Operated level was L5-S1 in 71%, L4-L5 in 29%. Differences between level treated and/or etiology were assessed using t tests or MannWhitney test for continuous variables and v 2 test or Fisher's exact test analyses for categorical variables. To assess effects for the entire 12-month follow-up period, linear generalized estimating equation (GEE) regression models were designed specifically to control for repeated within-subject measurements. Univariate linear regression and binary logistic regression analysis were utilized to evaluate the relationship between surgical outcomes (operative time, intra-operative blood loss, return to walk, hospital stay) and covariates (gender, age, etiology, treated level, pre-operative SF36, ODI, and VAS). Results: Mean operative time was 149 ± 31 min. Mean hospital stay was 10 ± 6 days, mean return to walking after 4 ± 1 days. At 1-year follow-up patients revealed a statistical significant improvement in VAS pain (P = 0.000), ODI lumbar function (P = 0.000), and SF36 general health status (P = 0.000). Clinical outcomes' improvements were linear with time (P = 0.000 for VAS, ODI, SF36). Despite L5-S1 versus L4-L5, and degenerative disease versus post-discectomy disease were associated with better outcomes, they were not statistically significant. Complication rate was 81%.
The only prognostic factor for operative time was age of patient (B = 12 min; P = 0.034). No factors influenced intra-operative blood loss and/or return to walking. Mean hospital stay was influenced both by the level (B = -5.4 days for L5-S1, P = 0.036), and by pre-operative ODI (B = 0.2 days for 1 ODI; P = 0.006). Complications were influenced only by pre-operative VAS (B = 8% for 1 VAS; P = 0.049). Conclusions: Basing on our 1-year follow-up results, we can affirm that L4-L5 or L5-S1 TDR is an effective and quick treatment for debilitating discogenic low back pain, after conservative measures failure. There is no statistically significant difference between L4-L5 and L5-S1 TLDR. Complications are frequent, also because of the surgical approach. Complete pre-operative assessment (in particular VAS and ODI questionnaires) is important because more debilitating patients will have more hospital stay and higher complications or complaints. Except when posterior decompression is necessary, it is possible to enlarge indication to post-discectomy disc disease. Accurate patient selection help to avoid predictable complaints.
TWO-LEVEL TOTAL DISC ARTHROPLASTY FOR LUMBAR DEGENERATIVE DISC DISEASE: LONG-TERM RESULTS
M. Di Silvestre, S. Giacomini, G. Barbanti Brodano, F. Lolli, K. Martikos, G. Bakaloudis Spine Surgery Department, Istituti Ortopedici Rizzoli, Bologna Introduction: The two-level lumbar DDD is generally responsible for a disabling low back pain. Artificial disc replacement has been proposed as a substitute for spinal fusion, with the aim of treating back pain while preserving vertebral motion at the operated levels.
Study objective: To evaluate the results of total disc arthroplasty in the treatment of two-level lumbar DDD. Study design: A retrospective review of patients affected by twolevel lumbar DDD surgically treated at our Department by bisegmental total disc arthroplasty, with a minimum follow-up of 3 years. Materials and methods: X-ray and medical charts of 15 patients, including 10 men and 5 women with an average age of 38.5 years (32-45), were reviewed. All patients were affected by a two-level DDD, responsible for disabling low back pain prevailing on sciatica and resistant to conservative treatment conducted for at least 8 months. In all cases, a complete radiographic study was performed (X-ray, CT and MRI), including a CT-guided provocative discography, that confirmed the degeneration of the two-levels evoking the painful symptoms reported in the clinical history. None of the patients had previously udergone surgical treatment. The evaluation of the results was performed by examining X-ray and medical charts and questionnaires (Oswestry and VAS), filled in by patients before surgery and at final follow-up. Results: At an average follow-up of 3.2 years, the average score of the ODI changed from a value of 65% before surgery (min 43%-max 79%) to a value of 22% after surgery (min 15%-max 29%). Similarly, the average score of VAS changed from a value of 8.5 cm (min 6-max 9.5) to a value of 2.5 cm (min 1.0-max 2.8) at final follow-up. With regards to patient satisfaction, the value was 93% at last control. The height of the degenerated disc was 5.5 mm before surgery and 11.5 mm at final follow-up. No complications were observed, except a sciatica 10 days after surgery, which resolved with medical therapy. Conclusions: The bisegmental total disc arthroplasty has proven to be a safe and effective method to treat the two-level lumbar DDD, and provided a high degree of patient satisfaction at follow-up. In choosing the surgical strategy, the CT-guided discography was useful for a definitive diagnosis of degenerated discs. Background: NUBAC is the first intra-discal arthroplasty device which combines some main benefits of both total and partial disc replacement while eliminating their pitfalls. NUBAC is the first PEEK-on-PEEK articulated disc designed to optimally respect the lumbar anatomy, kinematics and biomechanics. Purpose: This study has been initiated to assess the clinical safety and effectiveness of this PEEK-on-PEEK intra-discal arthroplasty device. Study design/setting: An ongoing prospective, worldwide multicenter clinical study including patients from both outside of US and in side of US as a part of IDE feasibility study. Patient sample: All inclusive 97 patients with main indication of discogenic back pain caused by DDD.
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Outcome measures: Safety is assessed by documenting any intraand post-operative vascular and neurological complications. Effectiveness is evaluated by recording pre-and post-op, at 6 weeks, 3, 6, 12 and 24 months, ODI and VAS scores. In addition, operation time and the length of hospital stay were recorded. Methods: A total of 100 NUBAC implants have been implanted in 97 patients since December 2004. All three different surgical approaches; lateral (53), anterolateral (31) and posterior (16) were used in this series. Vast majority of implantations were on L4/5 (56) and L5/S1(36) levels with the remaining on L3/4(5) and L2/3(3) levels. Results: The average operating time was 91.8 min and average EBL 48 cc. No major intra-and post-operative vascular and neurological complications occurred in this series. Most patients were discharged from the hospital 1-2 days after surgery. Early clinical results showed that good pain relief was established and maintained from six weeks through 2 years [VAS 76(n = 80) at baseline to 31(n = 67), 31(58), 31(n = 40), 27(12) and 11(n = 3) at 6 weeks, 3, 6 months and 1 and 2 years, respectively]. Function using the ODI questionnaire showed continuous improvement at all visits [51(n = 82) at baseline to 31(n = 66), 27(n = 56), 24(n = 40), 23(n = 11) and 9(n = 3) at 6 weeks, 3, 6 months and 1 and 2 years, respectively]. Radiographic examinations showed the restoration of center of rotation (COR) to the normal location of a healthy disc and the maintenance of disc height.
Conclusions:
The early clinical experience demonstrated that the NUBAC is safe. The pain relief, improvement in function, lack of intra-and post-operative neurological complications and maintenance of the disc height suggested that the NUBAC is a viable alternative to fusion and TDR surgery. The preliminary data on operative time and hospital discharging time suggested this less invasive procedure could bring clinical and economic benefits over the current treatments, such as fusion and TDR. The TOPS TM system is a pedicle screw based family of implants that occupies the space of the posterior elements. It is a total posterior arthroplasty device. It is comprised of two titanium endplates, a polyurethane (PcU) boot that contains metal and PcU components that provide both mechanical stability and motion preservation. The TOPS TM system was developed as an alternative to fusion surgery in cases of moderate to severe spinal stenosis with facet arthritis. It is intended to enable for complete surgical decompression and to reestablish stability with preservation of near normal physiological range of motion. The metal on polyurethane articulation cushions against hard stops. The stoppers within the device maintain flexion extension, lateral bending and axial rotation. The design blocks sagittal translation that results from anterior shear forces and therefore it is possible to use the system in patients with degenerative spondylolisthesis. The double horizontal cross bar concept that anchors to the pedicle screws, connects two pedicle screws of the same vertebra. It minimizes screw loading and the risk of screw loosening and is different from the vertical screw rod design that connects two different vertebrae in other systems. The moment on the screw heads is thus reduced by 36-46% in flexion extension and lateral bending.
The design of the system not only provides near normal physiological range of motion but protects adjacent levels, optimizes screwbone interface, minimizes and controls wear debris and outlasts the life of the patient. The device not only replaces the facets but also the soft and bony tissues removed during the decompressive procedure. The device supports the posterior axial loads, serves as a replacement of the supra and interspinous ligaments, controls motion in a similar fashion to the facet joints, imitates the facet capsule and the saline that fills the device imitates the synovial fluid. The cushioning of the PcU dampens the end points of these limits. The TOPS does not increase motion or intra-discal pressure at adjacent levels. The screws are blasted with carbon phosphate particles that provide for better bony integration. Static and dynamic tests that were performed exceeded the requirements of the FDA.
An initial clinical trial was held in Brazil, Turkey, Belgium and Israel and included 45 patients with spinal stenosis and or degenerative spondylolisthesis of which 10 completed a 2-year follow-up after implantation of the TOPS device. Following adequate decompression the TOPS was implanted in either the L3-L4 or L4-L5 level. Patients were followed by radiography, ODI and VAS for back and leg pain. A significant reduction in back and leg pain was noted with significant improvement in function. The mean pre-operative ODI dropped from 56 to 27.6 at 6 weeks and 16.7 at 2 years after surgery. The mean VAS dropped from 8.3 to 1.9 at 6 weeks and 2.0 at 2 years. Segmental and global motion was well maintained. Independent radiological analysis confirmed no evidence for screw loosening or device related malfunction. There was no evidence of change in disc height or progression of spondylolisthesis. Currently a multicenter study is conducted in the US with the mono-segmental design and hybrid constructs that enables fusion at one level and motion preservation at the other level are clinically tested. Long-term follow-up combined with appropriate outcome measures are necessary to prove the safety and effectiveness of MIS.
The indications, advantages, and disadvantages of each technique are described. It is emphasized that while they appear promising, the clinical results of these techniques remain preliminary with few longterm studies available for critical review. A learning curve is requested. Conclusions: Preliminary clinical evidence suggests that minimally invasive lumbar fusion techniques will benefit patients with spinal disorders. Our series included 12 women and 23 men, mean age was 47 years (range 21-82).
We used the AO Magerl spinal fractures classification: 38 type A fractures, 2 type B2 and 2 type C.
The main fracture localization was the thoraco-lumbar junction. All patients were controlled with clinical and radiographic evaluation and the follow-up averaged 14.2 years (min 6-max 28).
Fracture healing was obtained in all of the patients after 6 months follow-up: X-ray showed anterior and medial column spontaneous reconstruction.
During follow-up all patients indicated the degree of pain with use of a visual analog scale: mean degree of pain was 1.9.
This mini-invasive treatment satisfied all patents. For 25 patients (73.5%) activities of daily living (ADL) score at follow-up did not show a significant differences; for 7 patients (20.5%) disability slightly increase and for 2 patients (6%) a higher impairment was assessed.
We consider this mini-invasive surgical technique an alternative approach to avoid the non-operative care, because of we obtain the same clinical and functional results but faster functional recovery and with low rate of complications. Introduction: Percutaneous pedicular screws placement has been firstly developed with the aim to treat degenerative diseases of the lumbar spine by minimally invasive technique. Two of the most important advantages of the method are the prompt recovery of the patient and the reduction of the complications rate by minimizing iatrogenic tissue injury typical of a wide-open approach to the spine. To improve the above advantages we thought to extend the indication of the minimally invasive approach to the treatment of other pathologies such as particular types of fractures and tumours localized in the lumbar and thoracic spine. In this paper we focused our attention only to patients treated with long implant that represents the personal modification of the Pathfinder minimally invasive system. Technical notices and results are presented and discussed. Materials and methods: Nine patients were treated (7 males, 2 females). Seven were affected by vertebral fracture (5 males, 2 females, range from 48 to 68 years, mean 60 years). T12 vertebra was involved in three cases, L1 in two cases, T10 and L2 in one case, respectively. Two patients were affected by tumours, one had a T12 metastasis of urothelial carcinoma (83 years) and the other a single localization of myeloma in T9 (81 years). All patients were treated with modified percutaneous fixation with pedicular screws using Pathfinder minimally invasive system. In all the cases, in fact, we extended the construct two segments below the lesion and two levels above in order to realize a more solid implant. The rod has been bent and adapted to the patient's curvature before positioning percutaneously under fluoroscopic control. No complications verified during and after the surgical procedure. At the follow-up no mobilization or failure of the implants has been observed. Conclusions: Although the device has been developed to treat degenerative lumbar disease, we think that, with some technical changes, it could be used to treat also other pathologic conditions localized in the lumbar and thoracic spine too. The feasibility of more solid construct through the widening of the area to fix, allows treating a more unstable lesions of the spine in particular clinical situations. One of the best indications seems to be lesions potentially unstable such as some types of vertebral fractures or osteolityc lesions in particular patients. The ideal candidate presents local and systemic conditions that contraindicate a wide-open approach and has a barely compliance versus conservative treatment. The choice to perform a long implant derives from the need to have, in these patients, a construct able to better support the loading stress of the spine. From the biomechanical point of view, in fact, it is known that a long implant is more rigid than a short implant. Furthermore if we compare the geometry of a long implant performed percutaneously with one performed with open approach, they are quite similar. Finally, from the clinical point of view the long implant revealed safe and allowed a more rapid mobilization of the patient. This latter aspect is particularly desirable in oncology patients, who requires local radiation. In fact they can start the therapy soon after the operation because of the absence of significant iatrogenic local tissue damage.
MINIMALLY INVASIVE SPINE STABILIZATION WITH LONG IMPLANTS

THORACIC AND THORACO-LUMBAR VERTEBRAL FRACTURES TREATED BY THORACOSCOPIC APPROACH
L. Caruso, A. Bruno, M. Muratore, S. Aleotti, P. Viglierchio
C.T.O. Torino
Introduction: The mini-invasive techniques are the new frontiers in vertebral surgery. The necessity to reconstruct the anterior column of the spine to guarantee the mechanical stability of the fractured area, imposes the transthoracic approach. The mini-invasive techniques allowes to decrease the time of hospitalization the morbidity and the health bill. Materials and methods: From 2006 to this day, 14 thoracic vertebral fractures have been treated with thoracoscopic approach, with partial corporectomy and anterior decompression, if necessary. Five (5) of this fractures were treated only by anterior approach, with corporectomy and implantation of a cage with autologus bone graft and an anterior Macs TL plate. The others eleven (11) fractures were treated by anterior approach with corporectomy and implantation of an expansion cage with autologus bone graft and a posterior approach in the same operating session with peduncolar stabilization. Anterior decompression was necessary in four fractures.
One time the surgeons made the thoracotomy as a consequence of lack of experience.
Usually we use one thoracic drainage and fast respiratory physiotherapy.
Results: The thoracoscopic approach was allowed the reduction of recovery, the reduction of blood loss and an earlier mobilization. With the experience the duration of surgical time has been decreased of one third.
No major complications was tested out. The slenderness of followup does not permit us to quantify the rate of arthrodesis. Conclusion: The thoracoscopic techniques permits a better visualization of the anatomic structures and a better aesthetic result. The clinical results have been encouraging. We believe that this technique can be realized more precociously than the classic thoracotomy with pulmonary traumas. The aim of the present work was to determine the physiological values of the thoracolumbar kyphosis angle between T10 and L2.
We have assigned a positive value to the anteriorly concave angle and a negative value to the convex angle.
Our model was a population of 59 youngsters between the ages of 8 and 16 (mean age 12.2), 24 males and 35 females.
Full length AP and lateral X-ray (on 30 9 90 cm films) of the spinal column were required of all the children involved in the study. For the lateral views, the reference radiological position was used, i.e. upright position, legs straight and held together, arms alongside the trunk and forearm at 110°leaning on a support, in the relaxed habitual position of the patient.
The motivation for radiological assessment was clinical identification of a gibbus deformity greater than or equal to 8 mm during growth, without clinical problems in the sagittal plane.
Initial radiological assessment evaluated only X-ray where the APs presented curves less than or equal to 10°as well as lateral views which did not present clinical problems of the spine.
In the rachis radiograph, sacral base and lordosis and total kyphosis (between T4 and T12) were also measured. The resulting values of the curvatures coincide with those indicated in other studies regarding different age groups.
Thoracolumbar kyphosis mean values were found to be +1.81°, ±8°. Taking into consideration that sedentary life habits do not favor a morphotype which accentuates thoracolumbar kyphosis, we established criteria of pathology-according to the values obtained by measuring our model population-as a basis towards possible orthopaedic brace therapy.
We consider thoracolumbar kyphoses to be pathological when the curvature is greater than or equal to 20°and/or fixed, and/or painful, and/or with distrophic vertebral discs at the thoracolumbar junction, and/or with a curvature greater than half of the total kyphosis.
We employ bi-valve braces with a regulable sternum-clavicular support and two pneumatic pads at the level of the thoracolumbar junction, to be worn while sleeping, or sitting after or during school hours depending on the seriousness of the case.
A total of 12 children have undergone treatment and follow-up for 2 years, a period of time as yet insufficient to reach conclusions.
Our next objective is to evaluate the modifications of sacral base, lordosis and kyphosis curves in relation to the conservative orthopaedic treatment of thoracolumbar kyphoses undertaken by kyphotic patients.
SURGICAL TREATMENT OF SEVERE KYPHOTIC DEFORMITIES
It is well known the importance of sagittal balance in the wellness and walking capacity of people. A correct weight-bearing line, or sagittal vertical axis, falls from occipitoaxial articulation through the bodies of the cervical vertebrae, anterior to the thoracic spine, through the body of T12 lies posterior to the lumbar spine, and finally in the superior-posterior angle of the superior plate of S1. This permit a correct loading of forces through the spine, and a good muscle and tendon functioning. The anterior elements of the spinal column resist compressive forces, the posterior ligamentous structures resist tensile forces. A kyphotic deformity, congenital or developmental, may occur because of shortening of the anterior column, when anterior spinal column is unable to withstand compression, or because of lengthening of the posterior column, when disruption of the posterior column or inability to resist tension.
Severe kyphotic deformity (SKD), especially in the thoracic spine, causes progressive loss of pulmonary function, may lead to respiratory and secondary cardiac failure, and is cosmetically unacceptable. Increasing in deformity can lead to spinal cord compression and paraplegia.
Abnormal kyphosis can be corrected by surgical shortening the posterior column, lengthening the anterior column, or both. No one operative procedure is appropriate for all types and sizes of deformity. The method of surgery depend of the age of the patient, the type of vertebral abnormality, the size of the deformity, and the presence or absence of spinal cord compression. With posterior only threaded rod compression instrumentation the correction is good, but stability with time is not always certain. In fact there is a high recurrence in kyphosis. Anterior technique only are sometime insufficient in correction. In very severe cases a combined approach with posterior rod compression instrumentation, followed by anterior bone grafting is recommended.
Successful surgery depends on selecting the right procedure and applying it at the appropriate time.
From April 2000 to October 2007 14 patients were treated in our Spine Center for SKD. Nine were male, five female. Mean age was 27.71 ± 19.51 (2-56) years. Etiology was in 3 (21.4%) cases congenital, 3 (21.4%) developmental, 2 (14.3%) kyphoscoliosis, 2 (14.3%) infective [Pott disease (PD)], 2 (14.3%) iatrogenic, 1 (7.1%) posttraumatic, and 1 (7.1%) neuromuscular. All cases had posterior compression instrumentation, in 8 (57.2%) cases a double procedure with anterior tibial bone grafting was performed due to the severity of the pre-op deformity. In 4 (28.2%) cases the surgical treatment was proceeded by halo traction. Correction varied from 52.3% to 77.3%, depending to the technique and the severity of the deformity. About early complication there were 4 (28.6%) posterior wound dehiscence, 1 (7.1%) transitory neurological deficit, and 1 (7. 
levels).
Results: Total operating time was significantly longer in the combined group in comparison with the posterior group (660 vs. 310 min), and blood loss was greater (1,220 vs. 800). At a minimum 3 years follow-up (maximum 12 years, mean 7.3 years) the correction of the kyphosis (T5-T12) was greater in the posterior group in comparison with the combined group (43.1 vs. 38.3%), as was the correction of the maximum kyphosis (42.9 vs 38.4%). Within the posterior group the pedicle screws only instrumentations permitted the best correction of kyphosis T5-T12 (46.1 vs. 40.6 %) and of maximum kyphosis (44.9 vs. 40.6%) in comparison with hybrid instrumentations. The SRS-30 questionnaire results were stacked in the two groups, although slightly higher in the posterior group (128 vs. 122), and there were no significant differences in the comparison between pedicle screws only and hybrid instrumentations (131 vs. 126). Complications: In the combined group (15 patients) only one complication occurred, a paraplegia that appeared a few hours after surgery, and remained unchanged after the removal of the instrumentation and resulted in the rapid death of the patient. In the posterior group (35 patients), four complications occurred: two deep wound infections (which resolved after drainages) in the pedicle instrumentation group and two loosenings in the hybrid instrumentation group, which required surgery, with a combined approach for a new anterior and posterior fusion. Conclusions: Posterior correction alone represented an effective method in the treatment of Scheuermann kyphosis. It avoided excessive bleeding and the long surgical time needed in combined surgery, and permitted a better correction of the deformity. The use of pedicle screws has made posterior correction a reliable method, without the late mechanical complications of the hybrid instrumentations.
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ADULT KYPHOSCOLIOSIS: WHEN TO TREAT?
Introduction: Kyphoscoliosis in adults can either be juvenile scoliosis evolved in adulthood, or scoliosis evolve in adulthood secondary to instability due to disc and articular degeneration. They are mostly localised at the lumbar level with a worsening of 1.5°-2°/year in the frontal plane, but especially they determine a reduction of the lumbar lordosis and a development of a lumbar kyphosis with loss of stature, mechanical pain, possible radiculopathies, claudicatio due to stenosis, trunk loss of balance, in the sagittal and frontal planes. Materials and methods: We reviewed 135 adult patients (26 M; 119 F) operated since 1997 with segmentary technique, with an age range between 40 and 65 years. Results: The best results were in patients with an age lower than 50 years who underwent surgery with a still fairly mobile spine. In these patients a good balance in the frontal plane and mostly in the sagittal plane was achieved, with a restoration of the lumbar lordosis, whilst preserving the L-S hinge. In many cases it was possible to intervene only at the lumbar level. Patients with an age [50 years, often a dorsal hyperkyphosis is presents, which makes it necessary to include in the arthrodesis the dorsal counter-curve. The results can be considered satisfactory, however, especially when 1-2 discs below the arthrodesis are left free.
In patients with an age [60 years, osteoporotic changes and the difficulties of the instrumentation to be held in place, have led to poor results, thus requiring a further surgery and in some cases to the complete removal of the instrumentation. Conclusions: Due to modern segmentary fixation techniques, it has been possible to intervene in kyphoscoliosis in adult patients with good functional and aesthetic results, by restoring a lumbar lordosis and a better distribution of the loads at the L-S level. It is however, necessary to attempt a surgical treatment at the onset of the worsening of the kyphosis, without delaying its timing, which may make it more troublesome, altering the aesthetic and functional result. Background: We investigated the involvement of novel biomarkers in adolescent idiopathic scoliosis (AIS), the most common form of scoliosis, and determined plasma of factor P (FP) concentrations in three populations: patients with AIS, healthy controls without any family antecedent for scoliosis and asymptomatic offspring, born from at least one scoliotic parent, who are considered as at risk.
Methods: A group of 122 consecutive patients with AIS were compared with 35 healthy control subjects and 63 asymptomatic children at risk of developing a scoliosis. Plasma FP, soluble factor P receptor (sFPR), and a competitive ligand for factor P receptor (FPRL) levels were measured by enzyme-linked immunosorbent assays. We also studied genetically modified bipedal C57Bl/6j mice devoid of either FP or factor P receptor (FPR) to assess the mechanism by which FP triggers scoliosis. Results: Mean plasma FP concentrations in patients with AIS were significantly higher (P value \ 0.001) in patients with AIS having a Cobb's angle [45°(1159.01 ± 385.24 ng/ml) than AIS patients with a Cobb's angle \45°(797.82 ± 327.59 ng/ml) or in healthy controls and (561.47 ± 150.77 ng/ml). Diagnostic sensitivity and specificity of FP for AIS was 84.4 and 91.4%, respectively (cut-off value C 800 ng/ml) with an area of under curve value of 0.94. Subgroup analysis showed that 49.2% of children at risk had FP values higher than 800 ng/ml as opposed to only 8.6% for the controls. There were no significant differences in mean plasma sFPR and FPRL levels between all groups. In respect to pathophysiology of scoliosis, our bipedal C57Bl/6j mouse model demonstrated that the development of scoliosis requires FP interactions with FPR receptors as none of genetically modified bipedal mice developed a scoliosis. Conclusions: High plasma FP herald scoliosis formation and severity progression in children and adolescents and can be performed as presymptomatic test in infants. Cotrel-Dubousset in 1988 introduced the 3D correction for scoliosis. CD instrumentation uses hooks and rods in a cross-linked pattern to realign the spine and redistribute the biomechanical stress. In 1995 Suk et al. purposed the pedicle screw fixation to achiveve more powerful correction forces. Several studies report a better correction with this technique that avoids anterior release and gives better results than anterior fusion in the rigid scoliosis curve superior to 90°. The risks with thoracic pedicle screw instrumentation mean that this technique is used very little. Currently the widely used approach is the hybrid fixation.
Since 1994 we have performed more than 348 posterior fusions for scoliosis with third generation instrumentation. If the instrumentation used was in steel, we performed a segmentary correction bringing vertebrae to a pre-modeled rod in kyphosis and lordosis, with a segmental rotation; if the instrumentations was in titanium we performed a global rotation. From our experience, both with hybrid instrumentation, as well as instrumentation with only screws and from the review of literature on the comparative results of the two methods, we can draw some considerations.
How to use the two methods? The choice of the fusion area does not depend on the technique used, but must be based on the type of curve according to the Lenke et al. classification. The choice of vertebrae to fix, is a much debated topic. If the curve to be corrected is rigid, it is necessary fix more vertebrae for a better distribution of corrective forces, regardless of the type of instrumentation. The instrumentation of the apical vertebra has shown better correction of the scoliosis curve, both in biomechanical studies and in clinical results. A instrumentation of all vertebrae from both the convex and the concave sides, prolongs the surgical time, increases blood loss and the risk of infection, significantly increases the costs, and does not improve the results. The bilateral instrumentation of the last two distal vertebrae, the apical vertebra and the first two proximal vertebrae, associated to unilateral instrumentation of concave or convex side of the remaining vertebrae, allowed a 3D correction comparable to the cases where a bilateral instrumentation of all vertebrae has been carred out. For the curves of less than 60°and not rigid curves, it is possible to fix only what we identify as strategic vertebrae. The two distal vertebrae, the apical vertebra and the first proximal vertebrae, in the concave side the second vertebra below and the second vertebra above the apical vertebra and in the convex side the second proximal vertebrae in order to obtain a clamp. Pedicle screw instrumentation in the thoracic spine has some theoretical risks such as neurological damage in cases of violation of the vertebral canal and vascular damage for anatomical relationships between the aorta and the vertebral column from the section between T5 and T9. Significant surgical experience is necessary, and if is possible the use of equipment that supports the surgeon during the application of screws in order to avoid vascular or neurological damage.
When to use the two methods? The choice is when you need a fusion in thoracic spine. In flexible idiopathic scoliosis below 60°, with a modest alteration of the sagittal profile, a hybrid instrumentation allows a good 3D correction and presents the advantages related to a reduction of surgical time, fewer vertebrae to fix, with less blood loss, lower risk of infection and lower costs. The instrumentation with pedicle screws allows a better 3D correction in hard scoliosis or high-grade scoliosis, or changes in axial kyphosis.
Why use instrumentation with pedicle screws? The instrumentation with pedicle screws in high grade scoliosis, in rigid scoliosis and in severe hyper-kyphosis allows an excellent 3D correction. It is not necessary to perform an anterior release. It is, however, important to fix bilaterally or on one side including all the vertebrae in the fusion area. We must have a pre-operative plan that identifies, the vertebrae to be fixed bilaterally or on one side based on the type and extent of the curve.
In conclusion the two methods can be used in the surgical treatment of idiopathic scoliosis. Hybrid instrumentation is preferable in minor and mobile scoliosis, while total pedicle screw instrumentation is preferable in high scoliosis, stiff curves and when there is a hyperkyphosis. The concepts for intra-operative correction of spinal deformities had an impressive amelioration after segmental 3D instrumentation devices appeared in 1983, with CD instrumentation. In the following years different techniques were pointed out, all based on three concepts: translation of the deformed spine; translation by rod rotation; in situ contouring of the rod.
More recently the use of pedicle screws in thoracic spine change again the correction strategies (Suk; Lenke; Fabris).
On the other hand, in the middle of 1970s, the idea gave by Eduardo Luque had the merit of increase the primary stability of a long rod.
Avoiding distraction as a major corrective vector lead to lower the neurological complication rate. Nowadays the force mainly used during correction is translation. Different strategies used (rod rotation, in situ contouring, translation) all give to translation the stronger role in correction manoeuvres.
Considering that the apical part of the deformity usually is the stiffer and most deformed part of the curve, the objective for a better correction was, in the last years, to improve the strength of fixation at apical level. Lenke proposed the so called direct apical derotation, while Fabris presented the selective concave apical screwing.
The use of sublaminar devices was some 3 years ago again presented using a new system: the Universal Clamps.
From April 2007 to March 2008, 25 patients (age ranging from 10.2 to 18.5; 19 females, 6 males) were operated owing their thoracic or thoraco lumbar scoliosis following this procedure.
Owing Lenke classification, 12 were classified as Lenke 1, 11 as Lenke 3.
Thoracic curve average entity was 65°(±14), lumbar curves 45°( ±11).
Results were compared with a series in which apical concave screws assembly was utilized.
Correction of thoracic curves was 75% (+5) with no signficative difference between the two groups; thoracic lordosis (or hypokyphosis) correction was significantly better (85% in the Clamps group vs. 57% in the apical screws group).
In conclusion this method seems able to obtain a better sagittal correction, without the possible trouble related to screws at cocncave side f the curve at apical level. On the other hand, in more complex curves one can use different correction strategies (Universal Clamps translation in thoracic area, rod rotation in lumbar spine). A longer follow-up period seems mandatory in order to consider the primary stability over time. The segmental spine instrumentation (SSI) in the 1990s had a good validation by most spinal surgeons but the technique have been progressively abandoned for the intrinsic implant difficulty and neurological complication risk in favour of the Cotrel-Dobousset spinal system. The C-D instrumentation, based on the segmentation of curves, improves the angular correction but over all actuates the sagittal profile. Sublaminar acrylic loops (Universal Clamp) have the same stress resistance in comparison with steel or titanium alloy sublaminar wires. The simplicity of implant and tensioning of the strips is associated with the possibility of re-tensioning and progressive correction. The increase of the contact area gives an improvement of the corrective forces with a reduction of the laminar fracture risk. The possibility of rotate the clamp gives aid to corrections on the sagittal plane with control of the kyphotic curves. Our aim has been to verify the validity of this spinal fixation implant in the surgical treatment of idiopathic and neurologic scoliosis. Methods: We treated surgically 20 patients by using universal clamps associated with Socore(TM) spinal assembly, transpedicular lumbar screws and apical thoracic hooks. The ethiology was idiopathic in 14 cases and neurogenic in 6 cases (CP). The median angular preoperative value was 62.8°for the idiopathic curves and 90.2°for the neurogenic type. The median age was of 14 years for all the patients included in the study (range 10-17 years). The average follow-up consisted of 14.3 months and we implanted an average of 4.5 clamps for each procedure (range 2-8).
Results: The average percentage of correction has been of 69.4% for idiopathic curves and 70.2% for the neurogenic ones. The operating time resulted 30 0 longer than the usual procedure, only during the short learning curve. The learning curve period is shorter if the surgeon has experienced the SSI procedure. The operating time is reduced in comparison with surgical procedures in which we used screws at each level and furthermore there is a better capacity of managing the kyphotic component in case of thoracic lordosis.
Conclusions:
The technique using universal clamps appears safe and effective and represents a valid contribution in association with lumbar screws, reduced number of dorsal screws or pedicle-transverse hooks at the upper end of the curve. The assembly stability is satisfying in the short post-operative period. It is mandatory to analyze the results in the long-term follow-up in terms of correction loss, pseudoarthroses, mechanical failure of the strips. Significance: The use of an hybrid assembly (lumbar screws, dorsal acrylic clamps, apical dorsal hooks) showed a mechanical efficiency as in case of the use of transpedicular screws at any level. The advantages connected with a shorter operating time and diminished risk of vascular or neurologic complications permit to judge the technique as valid between the actual options of therapeutic planning.
LIMITS OF SELECTIVE THORACIC SURGERY IN THE LENKE TYPE 1A CURVE PATTERN (KING 3 AND 4)
P. Parisini, G. Bakaloudis, M. Di Silvestre, T. Greggi, S. Giacomini, A. Cioni, G. Barbanti, F. Vommaro Spine Surgery Department, Istituti Ortopedici Rizzoli, Bologna Purpose: To determine the exact distal fusion level in single thoracic curves with a compensatory curve not crossing the midline (Lenke 1A, King III, IV) with reference to the standing stable vertebra (SV). Materials and methods: Retrospectively we reviewed 107 patients affected by AIS surgically treated by selective thoracic fusion using segmental pedicle screws instrumentation between 2000 and 2005 in a single Institution. In the present study we included 37 adolescents, 30 female and 7 male patients, with an average age of 16.3 years (range 10-22 years), affected by a single thoracic Lenke 1A (King type III, IV) curve. The lowest instrumented vertebra (LIVT) was L3 in one, L2 in 14, L1 in 15, T12 in 6, and T11 in 1 case, corresponding to the SV-3 in 5, SV-2 in 14, SV-1 in 14, to the SV in 3, and SV+1 in 1 patient.
Results: At a follow-up of 3.2 years (2.2-5) the thoracic curve presented a correction of 58.4% (from 62.3°to 26.6°), and the lumbar curve a correction of 52.4% (from 38.1°to 18.1°), whereas average apical thoracic vertebra displacement improved from 2.3 to 1.7 cm frontal balance improved from 1 to 0.4 cm. In the mean traslation of LIVT was corrected from pre-operative 2.0 to 0.7 cm at last follow-up (65% of correction) and the average tilt (LIVT) from 21.3°to 5.2°at follow-up (76.5% of correction). In 7 cases (18%) an ''adding on'' phenomenon was found; all patients presented a Lenke 1A-King IV curve with the distal fusion level two or more levels proximal to the SV. Conclusions: In thoracic curves with a compensatory curve not crossing the midline with two levels or more discrepancy between end vertebra and SV (Lenke 1A, King III, IV), the distal fusion level shorter by two or more levels than the SV can present a high risk of post-operative ''adding on'' phenomenon. Our results suggest that in the surgical treatment of Lenke type 1A curves, two distinct subgroups (King III, IV) should be considered, for a better understanding of the relationship between stable and end vertebra to schedule an optimal distal fusion level. The importance of surgical timing in thoracic and lumbar fractures of the spine is a discussion topic among various authors.
DEFORMITY: SCOLIOSIS part two
RESULTS OF SPINE TO RIB CAGE DISTRACTION IN THE TREATMENT OF EARLY ONSET SCOLIOSIS
Many factors should be considered: complete or incomplete neurological lesion, general patient's condition, politrauma, level and kind of neurological lesion, availability of local Spinal Cord Injury Center.
The authors propose a personal surgical timing taking their stand on clinical results and surgical complications obtained, and on a revision of the literature.
THORACO-LUMBAR FLEXION-DISTRACTION FRACTURES: EFFECTIVENESS OF POSTERIOR REDUCTION AND FIXATION
A. Ramieri, M. Domenicucci°, R. Delfini°, G. Costanzo* Orthopaedic Service, The Don Gnocchi Foundation Of Rome;°N eurosurgery, Rome University ''La Sapienza''; *Orthopadics, Rome University ''La Sapienza'' Pontine Pole ICOT of Latina Objectives: We report results of surgical treatment of thoraco-lumbar flexion-distraction fractures, both associated or not with neurological impairment. Items in the present study include function, pain, neurological recovery and quality of life. Methods: This is a prospective series of 16 consecutive flexionextension thoraco-lumbar injuries, occurred in young patients (17-33 years), including chance (n = 3) and seat-belt fractures (n = 13), with different amount of neurological impairment (n = 13) and two vascular lesions. All patients were operated via a posterior approach, using ibrid instumentation (n = 13) or pedicular fixation to reduce dislocation and to obtain spinal fusion. Posterior decompression was achieved in 13 cases. In seat-belt fractures, posterior instrumented thoraco-lumbar arthodesis was performed by wide costructs that preferably include two levels above and below the dislocated vertebra. Most of them were instrumented using thoracic hooks and lumbar pedicular screws. Vascular injuries were treated by embolization and open repair of the aortic rupture. All patients were submitted to a post-operative rehabilitation programme. Results: Posterior procedure allows proper reduction and realignment, reducing the risk of neurological damage during intra-operative maneuvers and providing primary stability to the treated segment. In our series, we performed posterior instrumentation alone, due to lowgrade vertebral body comminution, which provide adequate anterior column support. Posterior bony fusion was responsible for long-term stability. Medullary decompression is mandatory when incomplete or impending neurological impairment is obvious. Conclusions: This would provide better recovery chance. In paraplegic patients (Frankel A), fixation and decompression should be performed in order to obtain pain relief. Surgical treatment together with early post-operative rehabilitation programme can be of paramount importance in patients' quality of life. Introduction: Revision surgery is commonly associated to an increased incidence of intra-operative complications. One of the most challenging problems the surgeon has to face during revision lumbar spine surgery is the presence of epidural fibrosis, that occurs as regeneration process after a previous surgery at that level. L'obiettivo di questo studio è stato di valutare l'efficacia del MESNA nella dissezione chimica della fibrosi peridurale in pazienti sottoposti ad intervento di chirurgia lombare di revisione. Aim of the this study was to analyze the effectiveness of MESNA in chemical dissection of peridural fibrosis in patients who underwent revision lumbar spine surgery. Methods: Between January 2003 and October 2006, 30 patients who underwent revision lumbar spine surgery were enrolled in the study. Patients were randomly assigned to one of two groups: a study group (A) and a control group (B). Once peridural fibrosis was exposed, MESNA (Uromixetan MESNA, 100 mg/ml) was intra-operatively applied on the fibrous tissue (group A) in order to ease tissue dissection and enter the canal. In patients of group B saline solution was used. Surgical time, pre-operative and 1 week post-operative haemoglobin (Hb), length of hospitalization (days), and incidence of perioperative complications were evaluated. The blinded surgeon assigned the surgeries to one of four categories as none, minimal, moderate and severe basing on intra-operative difficulty in dissecting the fibrous tissue and intra-operative bleeding. Results: Patients in whom MESNA was used intra-operatively (group A) presented better intra-operative and peri-operative parameters respect to the control group. Average surgical time and decrease in Hb post-operatively were more in the saline group (B) respect to MESNA (A) (P = 0.004 and P = 0.001, respectively), while no difference in average hospital stay was reported between the two groups. Surgeon blinded intra-operative report on surgical difficulty showed a significant difference between the two groups (P \ 0.05). Post-operatively, no complications directly attributable to the use of MESNA were experienced. The incidence of dural tears and intraoperative bleeding from epidural veins were significantly less in group A respect to the control group. Discussion and conclusion: A great effort has been made to prevent the formation of post-operative epidural fibrosis after lumbar spine surgery as regards modifications of surgical technique and the use many interposing materials, such as: fat graft, Gelfoam, Silastic, sodium hyaluronate, Gore-Tex membrane and ADCON-L Ò , with poor clinical results. MESNA is a mucolythic agent that leads to the breaking of disulfide bonds of the mucus polypeptide chains. The authors demonstrated in an experimental study on Achille's tendons that MESNA acts by separating the collagen fibres, probably breaking the disulfide bonds of the mucus polypeptide chains. The drug has been already used as a chemical dissector to highlight the cleavage planes during excision of endometrial cysts, abdominal myomectomies, and surgical treatment of cholesteatoma. When used in revision lumbar spine surgery in our study population, MESNA contributed significantly to reduce the operative complications, with a diminution of the surgical time and the grade of difficult for the surgeon, confirming its ability as chemical dissector also for epidural fibrosisin revision lumbar spine surgery. 
ENDOSCOPIC EPIDUROLISIS IN FBSS
Materials and methods:
We performed a retrospective study of our casisistic. The diagnostic radiology (CT and/or MRI) was shown epidural scar tissue in all patients. It was introduced by the sacral hiatus, under local anesthesia, epiduroscopic system with Seldinger method. Under direct vision a lysis of the adhesions technique has been done by washing with saline solution and using the optic instrumentation. It's been used iodized contrast media before and after the release of the epidural space. Ultimately, it was injected cortisone into the epidural space. Patients were discharged on the day following surgery. Results: In 70% of cases it was early and significant improvement in the symptoms. In 15% the benefit was uncertain, in another 15% there was no benefit. In a case in which the dura tissue was broken (diagnosed by mieloscopic view) it occurred headache regressed in seven days. A case was complicated by bilateral endoocular bleeding symptomatic in an eye. We are making a follow-up to highlight the duration of the effectiveness of methodical. Conclusions: Despite the small number of cases and follow-up shortterm results of this procedure seem encouraging in view of its low invasiveness of the procedure and short hospital stays for patients. Introduction: The projectional nature of radiography limits the amount of information it can provide, on the instrumented spine, whereas cross-sectional imaging with MR imaging and CT can be more helpful. However, the presence of metal-related artifacts in both conventional CT and MR imaging can obscure relevant anatomy and disease. Matherials and methods: We reviewed the literature on the important artifacts by metallic orthopaedic implants at high-field MR imaging and multi-detector CT. Results: The entity of metal artifacts at CT from metal hardware is related to the image reconstruction algorithm (filter), tube current (in mAs), X-ray kilovolt peak, pitch, and hardware composition, shape, and location. During MR imaging metallic implants may produce geometric distortion (susceptibility artifact), that can be minimized by optimal positioning in the magnet subjects with metallic implants and by choosing fast spin-echo sequences with an anterior to posterior frequency-encoding direction and the smallest voxel size and appliyng additional gradients. Conclusion: The evolution of multichannel CT has made new techniques available that can help minimize the severe beam-hardening artifacts. In high-field strength MR imaging, beeing careful on patient positioning and on sequences choice, we can minimize susceptibility artifacts. Vertebral instability and neuroaggressivness produced by the occurrence of cervical metastasis in a neoplastic patient during remission or quiescence of the disease is rare but it may negatively influence the prognosis of the patient and drastically reduce the life expectancy. Treatment can represent important choice for the neoplastic patient. The authors describe their experience with surgical treatment in 173 patients affected with cervical metastases from 1990 to 2005. In 25 the cervical metastasis was the first clinical symptom of the disease and in 4 the metastasis was detected in asymptomatic localization of the known primitive tumour during periodic screenings. Surgical treatment was mostly indicated in cervical monostotic metastasis, rarely in two contiguous or not contiguous levels, concerning the body or less frequently the posterior arch. Patients complained of intractable pain for vertebral fractures or angular progressive deformity, with or without neurological damage, in primitive tumours with reasonable prognosis because sensible to oncology therapy and life expectancy at least of 6 months. Surgical treatment goals were cervical spine stability and neurological recovery, avoiding and preventing general status deterioration, allowing remove of external tutors and giving a way of life as normal as possible using synthesis hard-wires or somatic prosthesis that allow or not intersomatic artrhodesis according to the vertebral location and life expectancy of the patient. Introduction: Complex reconstructive strategies at times are necessary following cervical spine tumor removal depending on tumors location, local aggressiveness, and proximity to the surrounding neurovascular structures. The purpose of this retrospective study was to analyze the clinical findings, radiological findings, and treatment results in nine patients with osteoblastoma of the cervical spine who were treated by a single surgeon with a standardized diagnostic and therapeutic approach, with average 39 months follow-up. Methods: Nine patients affected by cervical spine OB (axial cervical spine, n = 2; subaxial cervical spine, n = 7; 6 males; 3 females) have been treated in our department in the last 8 years. Mean patients' age was 19, with a range from 7 to 24 years. Before surgery, the patient complaints lasted for an average of 16 months (range 3-23 months). Diagnosis was supported by standard X-ray and the bone scan, often performed before CT scan or MRI which allowed the evaluation of both the dimension of the lesion. CT-guided or fluoroscopic-guided closed biopsy was concordant with a pre-operative diagnosis of OB in 3 out of 9 cases only. In all the other cases, despite the suggestive clinical picture, the pre-operative diagnosis of OB was confirmed by definitive histological exams on intra-operative specimens. All patients underwent a marginal resection of the tumorous lesion and if necessary autologous iliac crest bone grafting and adjunctive instrumentation. Arteriography and embolization has been systematically performed in all patients before surgery in order to prevent intra-operative hemorrage and to ease excision of the mass, thus decreasing surgical time and total blood loss. Results: Neck pain, relieved by aspirin and occurring at night in all patients, was the common symptom, and lasted approximately two to two and a half years before diagnosis. Only one patient showed a left C7 radiculopathy, and two patients presented with symptomatic spinal cord compression. Spinal deformity consisted in torticollitis in the patients affected by upper cervical spine OB, while cervicothoracic scoliosis was present in three patients. Plain X-ray demonstrated the presence of the disease in six out of nine patients only, while preoperative closed biopsy was concordant with a diagnosis of OB in only three out of nine cases. At follow-up, neurological improvement was observed in all patients; no tumor relapse was observed. Discussion and conclusion: Pre-operative angiography with embolization of these hypervascular lesions has been crucial to decrease intra-operative blood loss and adjuvated in tumour mass removal. After marginal resection of the tumor mass, corpectomy followed by reconstruction and instrumented fusion was the treatment of choice for lesions arising from the vertebral bodies. For lesions arising from the posterior elements, after tumor removal, instrumentation and fusion was mandatory when lateral masses and facets were involved. Atypical mass location, local aggressiveness and
SURGICAL TREATMENT OF CERVICAL SPINE OSTEOBLASTOMAS
vertebral artery and neural structures proximity imply a non standardized surgical strategy for cervical spine osteoblastomas, this kind of surgery being strictly surgeon-dependent and to customize on the patients' clinical picture.
EMISACRECTOMY. EXPERIENCE IN 11 CASES
A. Solini, G. Gargiulo
Orthopaedic Department, A.S.O. S.Giovanni Battista Molinette, Turin, Italy
Emisacrectomy is a challenging surgery in the treatment of tumours that affect the sacrum. The extensive sacral resection and the complexity of the amputation, mechanical and functional consequences, the respect of the oncological limits and the possibility of local and systemic complication influence the clinical results. Authors report their experience in 11 cases affected by tumours of he sacrum (9 chordoma, 1 ependymoma, 1 monostotic bladder metastasis) operated on at the Orthopaedic Department of A.S.O S. Giovanni Battista Molinette in Turin, Italy, from 1998 to 2005, 6 males and 5 females, aged 61 years (57-73). All the patients complained of back pain since 3 years in media. The sacral mass was occasionally detected during anal exploration for constipation in seven cases. Diagnosis was confirmed by pre-op CT guided biopsy performed along the estimated surgical incision. In all cases the oncological limits of the resection were planned on CT and MRN. In the first case surgery was preceded by internal iliac vessels temporary embolization the day before. Sacral osteotomy was performed at S1-S2 level in seven cases and at S2-S3 in two to remove the bigger size tumours trough a combined approach (anterior-posterior), at S3-S4 in two cases for smaller tumours removed trough a posterior approach. Second sacral root was spared in five cases (4 bilateral). Surgery mean time was 9 h in media (18-7).
During the immediate post-operative time three cases treated by a combined approach showed posterior wound dehiscence that spontaneously closed in 1 month, delaying hospital discharge. The case embolizated developed at the third post-operative day the necrosis of the posterior wall of the rectum with local infection that needed revision surgery. At discharge all the patients were ambulant with crutches and complained slight mechanical back pain. In cases with bilateral S2 roots sparing no bladder impairment was observed. Median follow-up time was 5 years (range 2-9). Three cases of chordoma had local recurrence (along the osteotomy line in two, throughout gluteus muscles fibres in one case where tumour mass fracture occurred during posterior removal) that required revision surgery (once in two, three times in one patient, trough a posterior approach three times, combined two times) leaving always S1 segment intact. In one patient bilateral L4-S1 laminotomy for L5 root decompression because of oncoming L4-L5 lumbar stenosis was associated to revision surgery after 9 years. In no cases the fracture of the remaining sacrum segments or lumbosacral instability was observed. Four patients died with median overall survival of 3 years (range 2-6), two for visceral metastasis in recurrent chordomas, one for the evolution of the primitive tumour and one patient affected by a chordoma for other natural causes. At the present six patients are disease free.
In conclusion emisacrectomy is a demanding bone and neurological amputation that must consider mechanical, functional and oncological consequences. In our experience the spine remained stable without need of any instrumentation in sacral osteotomies performed below S1. At the same time the empty space created by the resection was restored in dimension and function by an accurate residual muscular tissues suture without use of mashes, avoiding emathomas or visceral hernias. Pre-operative embolization in not mandatory. Tumour must be resected intact and ''en bloc'' to avoid local recurrence with osteomuscolar edges wider than what could be planned on the imaging, sacrificing intact neurological structures when required. Bilateral sparing of S2 preserve sphincter function. Introduction: Multiple myeloma is a B cell malignancy characterised by important alterations of physiologic bone turnover, wherein increased osteoclastic bone resorption is not accompanied by a comparable increase in bone formation, resulting in diffuse osteopenia, focal lytic lesions, pathologic fractures, hypercalcemia, and bony pain. Consequently, patients with multiple myeloma frequently require for quality of life's improvement and pain's treatment radiation therapy, surgery, and analgesic medication. Minimally invasive surgical procedures such as the kyphoplasty, a consolidate surgical technique used in vertebral fracture A 1.1 with different etiology, allows patients with pathological osteolytic vertebral lesions to have immediate improvement in their quality of life. This surgical technique provides in myeloma vertebral collapse same quick pain relief as in osteoporotic vertebral fractures, and a minor morphological restoration of the interested vertebra, but sufficient to restore sagittal alignment.
Materials and methods: From 2002 to 2008 by Spine Surgery Division of Departement of Orthopaedic Science and Traumatology of Catholic University 45 kyphoplasty were performed in 30 patients with multiple myeloma, 19 male and 11 female, with a mean age of 63 years (range 54-76 years). Four vertebral collapse in a single patient were treated. In all procedures was used PMMA as filler and a bioptic exam of the affected vertebrae was effected. All patients were evaluated postoperative with an anteroposterior and lateral X-ray at 1, 3, 6, 12 m and then every year. The percentage height restored and Cobb angle for segmental kyphosis were calculated. Clinical outcome was evaluated by SF-36 questionnaire, Oswestry Disabilty Index, VAS.
Results: All the patients demonstrated a significant improvement, in the first 6 months, in term of pain and independence in daily life. A slower improvement was evident in the next 6 months till to constant values at annual medical controls. Results' improvement was strictly related to the compliance and response to adjuvant pharmacological therapy. Clinical improvement and restoration of vertebral body mean height were maintained to 5 years clinical and radiographic control. Segmental kyphosis angle correction showed a mean decrease of 1.7°( range 0°-2.5°) at radiographic control at 5 years follow-up, respect to the immediate post-operative X-ray, although lower than preoperative. Conclusions: Kyphoplasty is effective in the treatment of vertebral collapse in multiple myeloma. Results achieved with this minimally invasive technique were clinically and biomechanically satisfactory. Although if unquestioned is its action on pain reduction and quality of life's improvement, other studies have to be conducted to evaluate its action on morpho-structural restoration of the interested vertebra. Introduction: Meningioma is one of the most frequent extramedullary intra-dural tumours of the spinal canal, whereas lymphoma rarely affects primarily the dura. However, a correct differential diagnosis between these tumours is very important. Materials and methods: We reviewed the literature to discover some differential diagnoses between meningioma and spinal lymphoma. Results: Both these tumours preferentially affect the middle-aged and elderly and are more common in women than in men. Their typical localization is the thoracic tract of the spine. Spinal lymphoma typically presents as localized dural masses which can be mistaken for meningiomas. This is owing to their commonly shared characteristics, including gray-white interface separation, cleft or pseudocapsule formation of cerebrospinal fluid, and vessels enveloping the mass. It presents a clear homogeneous enhancement and can be an isolated epidural or leptomeningeal mass, less frequently intra-medullary, and rarely affects the dura. It often involves the adjacent vertebra, causing a change in signal intensity on MR examination, or the typical ivory vertebra at the CT examination.
Meningioma is almost always completely intra-dural and does not affect the adjacent vertebra, which is within normal limit. Conclusions: In view of the likelihood of rare cases of dural lymphomas being mistaken for meningiomas on clinical grounds, it is important that they are correctly recognized on pathologic examination, and are accurately differentiated from other more rare lymphocyte-rich dural lesions. Objectives: The objective of the present investigation is to describe the effect of growth factors on the metabolic activity of the intervertebral disc: in particular, the effects of the two isoforms TGFBeta1 and TGF-Beta3 were studied in a organ culture system that separately studies the two growth factors as regards intra-cellular metabolic pathways and biosynthetic activity of disc cells. Materials and methods: Rat lumbar intervertebral discs were maintained in organ culture in media supplemented with TGF-Beta3 or TGF-Beta1 for 1 week. Tissue morphology was studied using routine histological, histochemical and immunohistochemical techniques. Cell function was assessed by gene expression, sulfate incorporation and Western blot analysis. Results: After 1 week in culture with TGF-Beta3 and TGF-Beta1, the gross morphology and tissue architecture of the disc was preserved. TUNEL analysis indicated that there was no evidence of cell death in the nucleus pulposus or the annulus fibrosus. The level of alcian blue staining in the nucleus pulposus was similar to that of the freshly isolated disc. However, when compared with TGF-Beta1, TGF-Beta3 elevated the expression of critical matrix genes, enhanced [ 35 S] incorporation into proteoglycans, preserved the expression of TGF-Beta Receptors and decreased aggrecan turnover. There was also increased activation (phosphorylation) of ERK, a critical signaling protein.
Moreover, inhibition of ERK activity, in presence TGF-Beta3, resulted in suppression of collagen type II, aggrecan, TGF-Beta Receptor I, TGF-Beta Receptor II and TGF-Beta Receptor III mRNA expression. Discussion and Conclusion: TGF-Beta3 preserves the phenotype of disc cells in organ culture. It exerts this effect, in part, by elevating the levels of activated ERK1/2 which in turn regulates the expression of TGF-Beta Receptor I and TGF-Beta Receptor II. This preliminary study gives some information as regards the system of regulation of the synthetic pathway of disc cells (both Nucleus Pulposus and Annulus Fibrosus), fundamental for possible applications in gene therapy protocols for intervertebral disc regeneration. Mesenchymal stem cells (MSCs) differentiation into osoteblasts has been extensively studied and a number of genes involved in this process have been identified. Genes necessary for osteoblast differentiation can be subdivided in extrinsic and intrinsic. The first group includes bone morphogenetic proteins (BMPs) that induce osteoblast differentiation with high efficiency; these proteins are relevant in both physiological (bone development) and pathological (fracture repair). BMP-2 in particular seems to be necessary for bone fracture repair in humans. However, many other factors contribute to bone repair such as VEGF, FGFs, etc.
GENES INVOLVED IN BONE FORMATION AND THEIR APPLICATIONS TO SPINE ARTHRODESIS
Intrinsic factors necessary for osteoblast differentiation include essentially transcription factors and signal transduction molecules. In particular, the transcription factor Runx2 (that when mutated in humans causes cleido-cranial dysplasia) is necessary for osteoblast differentiation and matrix deposition. More recently other factors involved in preosteoblast proliferation (such as Osterix) and in matrix mineralization (such as Dkk2) have been identified.
Identification of novel methodologies of gene transduction and small molecules capable of modulating transcription factors activity is relevant for osteosynthesis through local implants. BMP-2 has already been successfully used for bone regeneration. Combination of novel molecules with more advanced biopolymeric supports will dramatically influence surgical therapies of vertebral osteosynthesis and arthrodesis.
Introduction: In a preliminary study the occurrence of nervous terminations was demonstrated with optical microscopy in several slides of degenerative lumbar facet joints and surrounding soft tissues. Neurotrophins play a key role in adaptive processes linked to increased neuronal activity. A growing body of evidence suggests that chronic pain results from long-term plasticity of central pathways involved in nociception.
The aim of this study was to prove the presence of NGF and its receptor TrkA with immunoflouorescence. Materials and methods: Peri/articular tissue samples were harvested from the lumbar facet joints of 10 patients surgically treated for degenerative diseases. There were 7 females (1 bilateral) and 2 males whose mean age at surgery was 72 years (range, 67-80 years). The affected level was L3-L4 in two cases and, L4-L5 in seven cases (1 bilateral). All specimens were fixed in formalin, dehydrated and enclosed in paraffin. From each specimen four slides were obtained. Two slides were employed for the search of NGF, one was treated with specific antibodies and marked with FITC, the second slide was for control purposes and was exposed to FITC, but not the specific antibody. The same procedure was repeated to obtain two more slides in order to repeat the search for TrkA. All the slides were observed with a fluoromicroscope. Results: The analysis of these specimens revealed the presence of the neurotrophin (NGF) and its own receptor (TrkA) in all cases: the immunoistochemical reaction between the specimens and the specific antibodies marked with FITC was seen under fluoromicroscopy, but in none of the control cases treated with FITC only. Discussion: The levels of peripheral NGF are increased in inflammatory processes, while the administration of exogenous NGF has a hyperalgesic effect on rats and produces muscular pain in humans. Furthermore, NGF produces hypersensitisation to heat stimulation in humans and mammals in general. There is considerable evidence that shows that the system constituted by the nerve growth factor (NGF) and by the high-affinity receptor TrkA plays a fundamental role in the molecular processes underlying the main forms of ''persistent'' pain. This indicates a possible therapeutic area for the antibodies that could block the NGF/TrkA system. From a functional point of view the nociceptive neurons, following chronic inflammation, develop alteration in frequency and duration of their action potential. These phenomena regress blocking endogenous NGF leading to a significant attenuation of the hyperexcitability that is tipical of chronic painful states. NGF action in defining the pain threshold in nociceptors is mediated by the TrKA receptor. This study demonstrates the presence of NGF and TrkA in specimens collected from degenerative facet joints, suggesting that specific molecules could be used in order to modulate chronic pain in patients with degenerative lumbar spine.
CHARACTERIZATION OF AUTOLOGOUS OSTEOPROGENITOR STEM CELLS USED IN ORTHOPAEDIC SURGERY TO ENHANCE SPINAL FUSION
A. M. Schiavone*, S. Capalbo°* Orthopedic Surgery OO RR Foggia;°Hematology OO RR Foggia, Azienda Ospedaliero-Universitaria; Foggia (Italy) Background: Bone mesenchimal stem cells (BMSC) are multipotent stem cells able to contribute to the regeneration of mesenchimal tissues such as bone, cartilage, muscle, ligaments and fat. ''Cellect'' is a devise which provides, beginning from a small volume of fresh autologous bone marrow (BMA), a high retention of osteoprogenitor cells and a lower retention of hemopoietic cells on a scaffold matrix constructed of collagen fibres coated with non-crystal hydroxyapatite (HEALOS). Patients and methods: Selected patients suffering from scoliosis or spondylolisthesis and admitted to our Institution during a 2 year period (2006) (2007) (2008) , underwent to instrumented arthrodesis associated to HEALOS/BMA progenitor cells from iliac crest retained into the scaffold matrix. A small amount of osteoprogenitor cells was evaluated as regards the morphology and the immunophenotype in the Hematology laboratory. Aim: In our study we set ourselves to characterize the stem cells retained into the scaffold, through an evaluation of the expression of adhesion molecules and growth factor receptors (BFGF, PDGF, IL-1, TGF-Beta1, TGF-Beta2). Moreover we try to correlate the biological and biochemical parameters of bone-forming activity with computerized tomographic image analysis. Introduction: Vertebroplasty with use of polimethylmethacrilate (PMMA) is an effective procedure in the treatment of some specific painful lesions of the spine such as osteoporotic compression fractures, spinal myeloma, hemangioma and metastatic lesions. It remains unclear by which pathway the procedure achieve pain reduction and what possible side effect the cement might have after a prolonged period of time in the vertebral body. The assumption that stabilization of the vertebral body with bone cement leads to pain relief has encouraged scientists to identify new types of biomaterials such as calcium phosphate (CaP) that could be used in this type of procedure. Several studies report similar results in terms of pain reduction after vertebroplasty with PMMA and with CaP cement but are we sure that these two different types of bone fillers show the same results in terms of osseointegration? The purpose of this study is to illustrate the histologic and radiographic findings and to determine whether there was a difference between vertebroplasty with PMMA cement and vertebroplasty with CaP cement in the surrounding tissue of the sheep spine. Materials and methods: From December 2005 to November 2006 18 female sheep with a mean age 2.5 years and a mean weight of 47-61 kg underwent vertebroplasty procedure 1 year after surgical ovariectomization. The animals received an intra-venous line for the administration of an anesthetic (10 mg/kg of thiopental) and antibiotics (500 mg of amoxicillin) and were intubated endotracheally for inhalation anesthesia (2% isoflurane). The sheep were prepared for surgery in a supine position and through an anterolateral approach after dissection and hemostasis of the ventral musculature were exposed C4 and C5 cervical bodies. With high-speed drill we performed a dissection of the ventral wall of the vertebral body and prepared a central cavity. The cranial vertebral body was filled with PMMA (Spineplex TM by Stryker Howmedica International S. de R.L., Limerick Ireland) and the caudal one was filled with CaP cement (Callos TM by Skeletal Kinetics Cupertino, CA). Post-operatively all animal underwent plain X-ray. Nine animals were killed after 3 months and the other nine after 6 months with an overdose of barbiturates (Pentobarbital 150 mg/kg E.V.) and the specimens were observed in randomized manner by plain X-ray and CT scan with 3D reconstruction. After sacrifice the vertebral bodies were dissected and standardized using a water-cooled bandsaw (Exakt 300). This created parasagittal and coronal sections to an approximate thickness of 150-400 lm. Sections were fixed in 10% neutral buffered formalin followed by ethanol dehydration and abrasion of the sections at 35 lm; sections were stained with a toluidine blue, hematoxyline and eosin and Geimsa stain. Histologic scoring system was based upon three parameters: inflammatory reaction surrounding the cement, fibrous layer surrounding the cement and bone formation following cement resorption. Results: No complications were observed in any of the procedures and during recovery. The estimated amount of cement that was injected into the vertebral body was approximately 0.5 ml. In one case some cement entered the spinal canal without neurological sequelae. Regarding the inflammatory reaction surrounding the cement, a difference was found between PMMA cement group and CaP cement group. A mild inflammatory reaction was present in 6 vertebral bodies treated with PMMA cement at 3 months and in 5 after 6 months but was absent in all specimens that received CaP cement. A thin and complete fibrous layer surrounding the cement indicating incomplete osseointegration was found in almost all vertebral bodies that received PMMA cement. In three vertebral bodies that received CaP cement an incomplete thin layer of fibrous tissue was found indicating that in the majority of cases the osseintegration was complete. In all specimen CaP cement was gradually replaced by bone, while maintaining its mechanical integrity in the vertebral body. Discussion and conclusion: This study in vivo demonstrated the presence of a mild inflammatory reaction and a thin and complete fibrous layer surrounding the PMMA cement. The CaP cement group demonstrated superior osseointegration compared with PMMA cement group without inflammatory reaction. We demonstrated in an in vivo vertebroplasty animal model that PMMA cement and CaP cement both seem to be adequate bone-void fillers in terms of biological behaviour in the vertebral body. No long-term clinical followup studies have been published yet on the application of CaP cements, but several studies have shown the biological properties of CaP cement to be superior to PMMA cement. In conclusion we can say that CaP cements might be a better choice than PMMA cement if long-term biocompatibility becomes an issue and for this idea we postulate that CaP cements may be preferred over PMMA cement particularly when vertebroplasty is to be performed in younger patients. 
MISCELLANEOUS
Materials and methods:
We performed a retrospective review of 56 patients (35 women and 21 men) of pyogenic spinal infection presenting over a 7 year (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) to the Department of Spinal Surgery of Hesperia Hospital. The medical records, radiologic imaging, bacteriology results, treatment and complications of all patients were reviewed. Results and discussion: The mean age at presentation was 47.8 years (age range 35-72 years), the mean follow-up duration was 12.5 months. The most common site of infection was lumbar spine (n = 48), followed by the thoracic spine (n = 8).
Most patient were symptomatic for between 4 and 10 weeks before presenting to hospital.
The frequently isolated pathogen was Staphilococcus Aureus in 31 of 56 cases (75.6%).
Percutaneous biopsies was diagnostic in 73% of patients; the open biopsy was indicateded if closed biopsy failed and when the infection was not accessible by percutaneous technique.
The patients were managed by conservative measures alone, including antibiotic therapy and spinal bracing. The mean period of antibiotic therapy was 8.5 weeks (range 6-9 weeks), followed by oral antibiotics for 6 weeks. All patients had a supportive spinal brace for mean 8 weeks (range 6-10 weeks).
The duration of the administration of oral antibiotics was depend upon clinical and laboratory evidence (white cell count, erythrocyte sedimentation rate, C-reactive protein) that the infection was resolved. The follow-up MR gadolinium scans was essential to monitor the response to medical treatment.
All patients was not presented neurological deficit. Conclusions: The diagnosis of pyogenic spinal infection should be considered in any patient presenting with severe localized unremitting back and neck pain, especially when accompanied with systemic features such as fever and weight loss and in presence of elevated inflammatory markers. The conservative management of infection with antibiotic therapy and spinal bracing was very successful.
SURGICAL TREATMENT OF SPONTANEOUS SPONDYLODISCITIS: ANALYSIS OF OUR CASES
B. Cappelletto, A. Seghedoni, F. Giorgiutti, C. Veltri, P. Facchin, P. Del Fabro S.O.C. di Chirurgia Vertebro-midollare, Unità Spinale; Azienda ospedaliero-universitaria Santa Maria della Misericordia, Udine Introduction: Spondylodiscitis is a serious event resulting from an infection of the spine; diagnosis is often made at an advanced stage of the pathology because the initial symptoms are non specific and because the radiological signs occur late. The symptoms at the moment of diagnosis are often dramatic. Various authors disagree concerning how aggressive the treatment should be. Materials and methods: We report our experience on 35 cases of spontaneous spondylodiscitis treated surgically between January 1994 and December 2007. The patients all underwent an urgent operation due to progressively worsening neurological deficits. Several patients presented pre-existing clinical conditions promoting the infection but all were immuno-competent. In 22 cases the localization was dorsal, in 10 cases cervical and in 3 cases lumbar. We used various surgical techniques: we used titanium instrumentation in 23 cases, we carried out a laminectomy and posterior debridment in 10 cases, and in 1 case we used an external stabilization system; in one case we performed a trans-oral approach. In every case we carried out an histological exam Eur Spine J (2008) 17:757-781 777 in addition to the microbiological exam. In 15 cases the cause was a Staphylococcus aureus infection, in 10 cases the cause was a tuberculosis infection, in 6 cases other bacteria and in 4 cases no specific pathogen was identified. All patients were treated by the hospital's Infectious Disease Clinic for the antibiotic therapy for at least 12 weeks. All patients were checked by clinical exam, by blood tests, and with serial MRI. Results: Before surgery the patients had various degrees of deficit. In particular, 12 were paraplegic or quadriplegic; of these, after surgery, 7 patients regained the ability to walk, 2 showed a modest improvement, and 3 were unchanged. Of the 19 patients with minor preoperative deficits, 10 showed a neurological improvement up to complete functional recovery and 9 improved incompletely. The four patients with painful paresthesia had no symptoms after surgery. The wounds always healed and in no cases were we required to remove the hardware. After recovery, a spondylodesis always occurred. Conclusions: Our experience suggests that, in the case of root or spinal cord compression and neurological symptoms, it is necessary to operate as soon as possible; only by decompressing the nervous structures and eventually stabilizing the spine can one obtain neurological restoration and permit vertebral fusion without deformity. Globally nearly 30 million people suffer from tuberculosis. Tuberculous bacilli have likely lived in symbiosis with mankind since the ascent of Homo sapiens on Earth. Clinical features and communicability of tuberculosis were known before 1000 BC in the western world, and 3500-1800 BC in the eastern population. Even Hippocrates (400-300 BC) is credited for a description of tuberculosis of spine, but first known description of tuberculous disease of the spine was made by Pecivall Pott in 1779: that's why it's also known as PD. Spinal tuberculosis comprises up to 50% of all patients afflicted with musculoskeletal tuberculosis, especially in the anterior column (98%). These patients develop varying degrees of kyphotic deformity, and 10-47% develop neural complication, such as paralysis (20%). Especially in the 1960s and 1970s there was a great hope for elimination of the disease in the western countries, due to marked improvement in the socioeconomic status and prophylaxis against tuberculosis. But form 1980s, because of increasement of immigration, even affluent countries have recorded increases of 5-10% in the number of patients with tuberculosis annually.
Primary aim of treatment of PD is eradication of infection. Secondary correction or prevention of an increase in angular deformity, and recovery from any neurological deficits. In order to provide good healing of PD, its treatment has evolved in the last 50 years from immobilization for 1-5 years in body casts, heliotherapy in sanatoria, fresh air, and nutritious food.
In the understanding and management of PD important landmarks were identification of mycobacterium as the causative organism (1870), use of the Bacille Calmette Guerin vaccination (1945); facilities for radiographic examination, and availability of specific antitubercular drugs (1948) (1949) (1950) (1951) . Especially antitubercular drugs reduced mortality for 72.5% (form 21.1% in 1946 to 5.8% in 1963).
Today incidence of healing with nonoperative antitubercular therapy varies between 83 and 96.8%, with excisional therapy 80-96%. At present recurrence or reactivation in 5-10 years is 2-5%. Reactivation can occur even after 30-40 years, probably for lower immune status by diabetes, medical comorbidities, and/or aging.
Surgery, initially used for radical excisional surgical operations, is today reserved only for deformity correction and/or neurologic deficit, after eradication of the infection, or diagnosis. In fact to open an abscess is often complicated by secondary bacterial infection, and die of the patient. Various anterior, posterior, or combined surgical treatment are described or recommended in the literature.
From February 2002 to November 2007 nine patients were treated in our Spine Center for PD. Six were male, three female. Mean age was 33.22 ± 14.94 (5-55) years. In seven patients the tubercular spondylitis was in the thoracic spine, in one in the lumbar spine, in one in the occipitoaxial region. In case of neurologic deficit with angular kyphotic deformity, treatment was surgical decompression with posterior implant fixation, and kyphus correction, followed by anterior extrapleural anterolateral débridement and iliac bone grafting. In case of kyphotic deformities without neurologic deficit treatment was the same, but for débridement. The single case of C0-C1 osteolysis, with no deformity or deficit, was managed using 7 months of Halo-Vest external fixation. All patients had complete heal from the disease. All patients with neurologic deficit had complete recovery to normal. All patients, but one (for concomitant Rheumatoid Arthritis), are pain-free, satisfied or very satisfied, with good or excellent questionnaires results, and good correction of the deformities (if any).
In conclusion this kind of pathologic spinal situation may be considered as an incoming problem and must be carefully in the every day medical practice, much more than in the 1980s and 1980s. The incoming number of people coming from eastern countries, the larger amount in number of foreing patients suffering for this disease in our experience (the large majority of cases), the peculiarity of the social life level in those countries seem to be one of the reasons to explain this old/new pathology. As per Marchetti-Bartolozzi classification, the high and low dysplastic developmental spondylolisthesis are different expressions of the same etiologic process: if we observe carefully an X-ray of low dysplastic type and an X-ray of high dysplastic type there are remarkable differences, not only morphological but also biomechanical. The key point is the pelvic retroversion with verticalisation of the sacrum and anterior displacement of the hips, that is present only in the high dysplastic developmental spondylolisthesis.
In normal subjects, the gravity line from the external auditory meatus falls across L5-S1 and passes through the centre of the femoral head; it is continuous. Sometimes, even in normal subjects, this alignment is lost at the L5-S1 level due to a slight anterior displacement of the hips, and in this event a minor torque (two opposing forces which produce rotation) is created. In patients with high dysplastic developmental spondylolisthesis, because of the pelvic retroversion, the alignment is always lost and the torque is of much greater force. This torque is composed of the body weight (whose force application point is on L5-S1) and of the ground reaction transmitted through the hips (whose force application point is at the centre of the femoral head). A directly proportionate measurement of this torque is possible. In a lumbosacral lateral standing X-ray including the hips a horizontal line can be drawn from the centre of S2, intersecting a vertical line coming from the centre of L5-S1 and another vertical line from the centre of the hips. We can calculate the value of the severity index (SI) in spondylolisthesis as follows:
SI is a quantitative method for distinguishing high from low dysplastic spondylolisthesis, SI is a direct measurement of the pelvic retroversion, since the higher D1 is, the greater the anterior displacement of the hips is. For this reason this value is directly proportionate to the severity of the spondylolisthesis. SI in a normal subject and in low dysplastic developmental spondylolisthesis is lower than 20%. The traditional method of quantifying the severity of slippage is based on the Meyerding system, which is widely used in all cases of spondylolisthesis. This method cannot be applied to high dysplastic developmental spondylolisthesis because the biomechanics is completely different from all other forms. In the former more slippage does not necessarily correspond to higher severity. The amount of pelvic retroversion with verticalisation of the sacrum and anterior displacement of the hips, can be a more precise factor in evaluating the severity, because the pelvic retroversion, and not the percentage of slippage, defines the amount of L5-S1 torque, and thus the risk of progression. Obviously, with equal percentage of slippage, more pelvic retroversion defines higher severity, and vice versa. However, of the two, the pelvic retroversion is more important, since this produces the slippage and not vice versa.
A controversial aspect in high dysplastic developmental spondylolisthesis is whether or not to include L4 in the instrumented area. Inclusion of L4 in instrumentation and fusion depends on the unstable zone which it is possible to identify in the square in the pre-op X-ray. Based on SI formula the unstable zone in a high dysplastic developmental spondylolisthesis always includes the slipped L5 and sometimes also L4 (theoretically also L3), if SI is more than 20% on L4 due to high pelvic retroversion. This unstable zone can be identified on a standing lateral X-ray of the trunk which includes the femoral head. It is possible to draw a square on the X-ray, the sides of which are made up of a segment on the horizontal line through the centre of S2. The limits of this segment are given by the intersection with the gravity line (vertical line running through the half-way point of the L5 caudal plate), and the ground reaction transmitted through the hips (vertical line running through the centre of the femoral head). For surgical planning the vertebrae included in this square have to be incorporated and fused when L5 reduction is performed.
In low dysplastic developmental spondylolisthesis, especially in adults, reduction is not necessary because • slippage is moderate and therefore posterior-lateral or interbody fusion is feasible • apart from slippage anatomy is normal, no pelvic retroversion • decompression by means of laminectomy is sufficient.
In high dysplastic developmental spondylolisthesis in adolescents and young adults reduction is indicated because it • creates a large interbody fusion area under compression • re-establishes normal anatomy, correcting the pelvic retroversion • allows for decompression in the canal and in the foramen. Objectives: To assess the long-term effects fusion in situ on lumbar spine in children (age \18 years) and adolescents with low grade of isthmic spondylolisthesis. Materials and methods: Between 1985 and 1995, 49 adolescents (34 women and 15 men) with low slip (n = 31, grade 1; n = 18, grade 2) were treated surgically. The fusion was performed in situ posteriorly from L4 (n = 44) or L5 (n = 5) to S1. The average age of patients at surgery was 15 years (range 10-18). Radiographs obtained before surgery, after surgery, and at the final follow-up evaluation were assessed for quality of fusion. In addition, magnetic resonance imaging was obtained at the last followup visit.
Average follow-up time was 19.7 years (range 12-27). Physical examination, spinal mobility, and nondynamometric trunk strength measurements were used to assess, and ODI, SF-36 and visual analogic score of pain (VAS) were used to calculate outcome at the last follow-up visit. A fusion without reduction of the spondylolisthesis. Fixation of the segment was achieved by two cancellous bone screws inserted bilaterally through the pedicles of the lower vertebra into the body of the upper slipped, vertebra.
Since 1998 we have been using the use of this technique according to the authors indication: symptomatic spondylolisthesis with at least 25% anterior slip and reduction of the disc height at least 75%.
Afterwards this technique was employed also in spondylolisthesis with low reduction of the disc height and slip less than 25%. In every cases we perform postero-lateral fusion and fixation with two AO 6.5 Ø thread 16 mm spongious screws.
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From 1998 to 2002 we performed 62 fusion for spondylolisthesis with this technique: 28 male (45.16%) and 34 females (54.84%), mean age 45 years (14-72 years). Lumbar pain was present in 34.48%, lumbar radicular pain was present in 64.51%. The slip vertebra was L5 in 56 cases, L4 in 6 cases, and L3 in 1 case. A decompression of spinal canal by laminectomy was performed in 53% of procedures. When possible bone graft was made from the removed neural arch, and from the iliac crest in the other cases. Blood loss was about 254 ml (100-1000).
There were three intra-operative complications: a nerve root compression by a screw invasion of intervertebral foreamen, resolved by screw removal; an iliac artery compression by a lateral exit screw from pediculo, resolved by screw removal; a deep iliac vein phlebitis with thrombosis caused by external compression due to a wrong intraoperative position, treated by medicine.
We made a reviews on 54 of 62 fusion. In all cases the patients were evaluated by ODI and VAS scale, when possible an X-ray evaluation was made. All patients had an important pain reduction and ODI score value. A solid fusion was present in all cases evaluated on radiographs. In two cases we noted broken screws without consequences in patient outcome. Percutaneous fixation is a recent technique rapidly spreading in the treatment of spondylolisthesis, reducing surgical, hospitalization and recovery time. Materials and methods: Since October 2006 we treated 9 patients 5 males and 4 females suffering for spondylolisthesis-grade 1 in 6 cases, grade 2 in 3 cases by means of percutaneous fixation. In eight patients spondylolisthesis was located at L5-S1 level, in one case at L4-L5 level. All patients complained of worsening back pain in spite the conservative treatment lasting 6 months at least. In five cases L5-S1 radiculopathy was present, but no relevant neurological damage. All patients-mean age 43 years had to change their daily lifestyle because of severe back pain. In no patient severe discopathy was observed at MRI. In all cases a two-level fixation was carried on, in two patients posterior fusion by means of bone paste was added.
PERCUTANEOUS LUMBAR SPINE PEDICLE
Results: Blood loss was dramatically lower in percutaneous fixation. Hospitalization and recovery time was always very fast in each patient treated because of the reduced surgical trauma. Patients were discharged on third day post-operatively and they came back to their work in 1-3 months, average 38 days. Mean follow-up was 8 months, results were excellent in 5 patients and good in 4. No severe complication was observed even though one patient underwent a severe car accident 3 months after surgery. Nevertheless the good clinical results in two cases deformity was not perfectly corrected. Conclusion: Minimizing the operative trauma percutaneous, lumbar spine stabilization allows patients to restore daily activity faster. Preliminary experience has been promising. Paraspinous tissue trauma is minimized without compromising the quality of spinal fixation. Unfortunately because of the current technical limits percutaneous fixation has to be indicated only when neurological decompression is not needed and instability is not so severe because of poor bone fusion. In percutaneous fixation, without the need for direct visual feedback, longitudinal connector rod insertion has been more problematic, but surgical time was however shorter than in open fixation because of spared time for incision and suture. References:
